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ADVERTISEMENT. 



» 

This work (Bulletin No. 55) is one of a series of papers intended to 
illustrate the collections belonging to or placed under the charge of 
the Smithsonian Institution and deposited in the United States National 
Museum. 

The publications of the National Museum consist of two series — the 
Bulletin and the Proceedings, 

The BulUtin^ publication of which was commenced in 1875, is a 
series of elaborate papers issued separately and based for the most 
part upon collections in the National Museum. They are monographic 
in scope and are devoted principally to the discussion of large zoolog- 
ical groups, bibliographies of eminent naturalists, reports of expedi- 
tions, etc. The bulletins, issued only as volumes with one exception, 
are of octavo size, although a quarto form, known as the Special 
Bulletin, has been adopted in a few instances in which a larger page 
was deemed indispensable. 

The Proce^dimjs (octavo), the first volume of which was issued in 
1878, are intended primaril}- as a medium of publication for newl}' 
acquired facts in biology, anthropology, and geology, descriptions of 
new forms of animals and plants, di.scuss!ons of nomenclature, etc. 
A volume of about 1,000 pages is issued annually for distribution to 
libmries, while a limited edition of each paper in the volume is printed 
and distributed in pamphlet form in advance. 

In addition, there are printed each 3^ear in the second volume of the 
Smithsonian Report (known as the Report of the U. S. National 
Museum), papers, chiefly of an ethnological character, describing col- 
lections in the National Museum. 

Papers intended for publication by the National Museum are usually 
referred to an advisory committee, composed as follows: Frederick 
W. True (chairman), George P. Merrill, Otis T.' Mason, James K. 
Benedict, Walter Hough, T. W. Stanton, Leonhard Stejneger, and 
Marcus Benjamin (editor). 

S. P. Langley, 
Secretary of the Sinlthmnian Institution, 

Washington, U. S. A., December 1^ 1905. 
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A CONTRIBUTION TO THH ()CEAN0(;RAPHY OF THE PACIFIC 



By James M. Flint, 

Medical Director^ I'. S. Nari/; CiircUor, Dhhion of Medicine. 



INTRODUCTION. 

In the early part of the year 1891) the U. S. S. Nertf^ a steam collier 
of 4,925 tons displacement, which had been purchased for use during 
the Spanish-American war, was fitted out by the Navy Department, 
equipped with the necessary apparatus, and dispatched from San 
Francisco under the command of Commander Charles Belknap, U. S. 
Navy, with instructions to survey a route for a telegraph cable between 
the United States, the Philippine Islands, and Japan. 

On account of the illness of Commander Belknap, he was relieved 
from command on the arrival of the ship at Manila })v Lieut. Com- 
mander H. M. Hodges, U. S. Navy, who remained in charge of the 
survey until its completion. 

Several previous surveys having established a satisfactory route 
between the coast of California and the Sandwich Islands, the actual 
work of the Nero began at Honolulu, from which port the ship sailed 
on the 6th day of May, 1899. 

The following table of dates, distances, and numl)er of soundings 
furnishes an abstract of the cruise: 



L<H'ality. 



Date. 



1899. 

Left San Francisco Apr. 22 

Arrived Honolulu i May 2 

Left Honolulu ' May 6 

Arrived Midway Island May 22 

Left Midway Island May 24 

Arrived Guam July 5 

I^ft Guam July 7 

Arrived Dingala Bay, Luzon Aug. I 

5106— No. 55—05 1 



IMstancenm. ;^»^^f„^^^ 



Kniit^. 






None. 






1,184.5 


195 


3,520.35 ' 467 


'"1,466.15 


191 
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Ltx'ality 



1899. 

Left Dineala Bay Aug. I 

Arrived Manila'. Aug. 4 

Left Manila Aug. 15 

Arrived Dingala Bay Aug. 18 

Left Din«ila Bay . . '. do 

Arrived Guam ! Sept. 7 

Left Guam Sept. 9 

Arrived Yokohama Sept. 24 

Left Yokohama | Oct. 1 

Arrived Guam Nov. 2 



Date. 



DiMtance run. 



Knots. 



Number of 
KoundiiifTs. 



None. 



2, 753 



None. 



13(5 



1,427.70 



248 



Left Guam 



Arrived Midway Island 

Left Midway Island 

Arrived Honolulu 

Left Honolulu 

Arrived San Francisco. 



Total 



Nov. 12 I 

I 
1900. , 

Jan. 3 j 

...do ' 

Jan. 29 ' 
...do .... 
Feb. 11 



2,941.50 



231 



5, 725. 30 
2," 567.* is' 



21,519.65 



402 
"'264 
None. 



2,074 



From the al>ove table it appears that the distiince sailed while on 
actual survey work was 21,511) geographical miles and the number of 
soundings 2,074, or an average of one sounding at every ten miles of 
distance run. Measuring the direct course of the survey, 6,144 knots, 
there are records of soundings averaging one every three miles of the 
route. 

PLAN OF SURVEY. 

The instinictions regarding the survey were, in brief, to follow as 
nearly direct lines as pmcticable from Honolulu to Midway Island, 
thence to Guam, thence to Luzon, and also from Guam to Japan. 
Soundings were to be taken on the outward voyage at intervals of 10 
and 2 miles alternatel}'; temperatures of the air, surface and bottom of 
the sea to be recorded; currents noted; samples of bottom material 
brought up in a sounding cup to be preserved, etc. The return 
course was planned to cross the primary route zigzag at angles of 
45^, the sides of the angle to be 20 miles in length; soundings to l)e 
taken at the apices of the angles. This plan was effectively carried 
out, modified somewhat in detail by circumstances, especially as 
regards intervals Ix^tween soundings and detours from the main line 
in order to develop marked irregularities of the contour of the ocean 
bed. In this manner an examination was made of a belt of ocean 
about 14 miles wide and over ♦),0()0 miles in length, unequaled in 
thoroughness, so far at least as soundings are concerned, by any sur- 
vey hitherto made of an ocean tract. 
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TRACK. 

It would be unnecessary for the pui-pose of this study to attempt to 
present in detail the exact courses followed by the vessel, which were 
at times quite erratic, in the effort to find the most feasible location 
for the cable. It is to be understood, therefore, that the accompany- 
ing track charts do not represent the exact courses of the ship nor the 
line determined upon for the cable or followed in the laying of it. 
The stations charted, however, are supposed to be accurately located. 
Before preparing the charts certain stations on the outward voyage 
were selected for careful examination of bottom material. The con- 
siderations governing the selection were chief!}' the depth, the macro- 
scopic appearances of the bottom specimens, and the distances. These 
stations were afterwards plotted and connected by a continuous line. 
In a few instances outlying stations of especial interest have been 
indicated on the charts, and a serial number and depth given for each. 
On the first or diagraunnatic chart the station numbers included 
within each five degrees of longitude or latitude are given for both the 
outward and homeward voyages. By means of this index it is easy to 
locate approximately any station mentioned in the record. 

DEPTHS. 

The graphic representation of the contour of the ocean bed along 
the course of this survey is less simple and satisfactory than usual, 
because of the breadth of track explored and the large number of 
soundings recorded. It should be noted, in examining the contour 
charts appended, that the lines are drawn from the localities indicated 
on the track charts as stations selected for special examination of 
bottom material, and one of the principal determining factors' in the 
selection was that of depth. Therefore, the contour charts may be 
said to represent the extremes of elevation and depression along the 
main line of the outward voyage onh\ without tjiking into account 
intermediate or outlying irregularities of surface. The omitted sta- 
tions can be easily supplied from the record if greater detail is desired. 

Leaving the island of Oahu of the Hawaiian group, the depth 
increases quite rapidly until it reaches al)()ut 2.500 fathoms. This 
depth is reached less than 30 miles due north of th(» island. From 
this point nearly to Midway Island there is a comparatively level 
plain, broken only by two or three outh iiig peaks from the moun- 
tain range whose highest summits show themselves us small islands or 
reefs a little to the westward of the line of survev. Oiw of these 
peaks appears at station 98, where there is a sharp rise to 1,468 
fathoms, which, however, as rapidly falls away to the normal l(»v(»l a 
few miles to the northward. A smaller projecting spur is indicated at 
station 106, 2,002 fathoms. Another sudden rise to 1,726 fathoms 
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appears ^t station 124, followed by depressions to more than 2,000 
fathoms a few miles awav, both to the westward and northward. 
With these exceptions the range of variation is practically between 
2,500 and 3,000 fathoms for the w^hole distance until the immediat^i 
vicinity of the Midway Islands is reached. 

About 30 miles to the southward and westward of Midway Island a 
very bold peak was discovered rising abruptly from the ocean floor, 
2,000 fathoms below the sea level, to a height only 82 fathoms below 
the surface. 

Passing from the vicinity of Midway Islands a nearly lev^l plain is 
found, extending al>out 1,000 miles to the westward, upon which the 
extremes of depth of water are 2,926 and 3,382 fathoms. About mid- 
distance between Guam and Midway Islands what is apparently a 
mountain range is encountered, extending over 3^ of longitude, with 
varying depths from 3,000 to 720 fathoms. On the westward side of 
this mountain range another plain below the 3,000-fathom line extends 
a distance of about 300 miles. From the western limit of this plain 
until Guam is reached the contour is quite irregular. Extensive detours 
both north and south of the direct course developed a mountainous 
region, with peaks rising to 689 fathoms below the sea level, and val- 
leys descending to a depth of more than 5,000 fathoms. Four sound- 
ings below the 5,000-fathom line were made, with the record of 5,070, 
5,101, 5,160, and 5,269 fathoms. These were in the abyss now known 
as the ''Nero Deep." The last-named sounding was numbered 1488, 
in latitude 12^ 43' 15" north, longitude 145^ 49' east, about 75 miles 
east-southeast from the island of Guam, and is the deepest sounding 
ever recorded, ])eing only 66 feet less than 6 statute miles. 

From Guam to Luzon the ocean bed is for the most part gently 
undulating, at depths varying from 2,500 to 3,000 fathoms. About 
120 miles west of Gaum (station 688) there appears a sharp elevation to 
1,346 fathoms, whicrh however soon subsides to the normal depth of 
about 2,700 fathoms. Again, about 600 miles from Guam (station 
760) a rise to 1,560 fathoms is encountered. From the data at hand 
this latter would seem to be a peak rather than a mountain range, 
since soundings east, west, and south show speedy subsidence to nearly 
normal depths. At station 784 the depth reac^hes 3,547 fathoms,-with 
several soundings in that vicinity below 3,000. Approaching Dingala 
Bay on the east coast of Luzon and about 120 miles distant (station 
864) another peak appears with summit only 821 fathoms below sea 
level. In this instance also, soundings north, east, and west soon 
develop normal depths. 

From Guam to Yokohama the route lies to the westward of the 
Ladrone Islands and to the eastward of the Bonin group. For a dis- 
tance of 500 miles or more from Guam the soundings show a gently 
undulating plain at an average depth of about 2,100 fathoms. Between 
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latitude 21- 45' and 22 8' north and longitude 143- 45' and 143- 20' 
east three sharp peaks arise alon^ a line about 85 miles in length 
and northwesterly in direction. On the first, or most southerl}^ the 
sounding record is 483 fathoms; on the second, about 18 miles away, 
the record is 838 fathoms; and on the third, 20 miles farther to the 
northwest, 802 fathoms. There are valleys 1,000 fathoms deep 
l)etween these peaks. The indications point to a continuous range of 
mountains connecting the Ladrone Islands with the Bonin group. 
After dropping down the eastern slope of the above-mentioned peaks, 
the depth increases by an easy gradient to 3,5i>5 fathoms at station 
1095, rising and falling gently until at station 1126 a sounding of 972 
fathoms locates an (mtlying spur from the Bonin range. Still farther 
to the northward and westward, at station 1135, the bottom drops 
to 3,421 fathoms, followed by gentle slopes up to 1,5(M) and down to 
2,900 fathoms, until the Gulf of Tokyo is reached. 

GRADIENTS. 

In computing the gradients from station to station seriall}' on the 
outward voyage onl}', involving 1,100 soundings, sixty-nine localities 
only are found where the gradient exceeds 10 per cent. These higher 
grades are for short distances only, averaging less than 5 miles, and 
confined to a few regions, especially to the vicinity of Midway Islands, 
Guam, and the mountain range halfway between the above-mentioned 
islands. Of the sixty-nine localities showing a grade above 10 per 
cent, fifty have an incline between 10 and 20 per cent, eleven between 
20 and 30 per cent, and six between 30 and 40 per cent. At the 
entrance to Port Tarafofo, on the east coast of Guam, two soundings 
one-fourth of a mile apart show a difference of depth of 123 fathoms, 
equivalent to a gradient of about 51 per cent. Also on the declivity of 
the peak southwest of Midway Islands, which rises to 82 fathoms 
beneath the surface of the water, there is a change of depth of 1,269 
fathoms (7,614 feet) in a horizontal distance of 1.8 sea miles, a gradient 
of 70 per cent. With these few and localized exceptions the bed of the 
Pacific Ocean, as developed by this survey, though rising here and 
there near to the sea h»vel, and again descending to depths of 5 or 6 
statute miles, follows easy gradients. On the great plain to the west- 
waixl of the Midway Islands, 1,000 miles in breadth, the average 
gradient is less than 1 per cent — in one instance only rising to 4.5 per 
cent, for a distance of 2 miles. 

TEMPERATURES. 

AIR AND SCRFACK WATER. 

The temperature of the air on board the ship, and of the water near 
the surface, was taken at nearly all the sounding stjitions. These* sta- 
tions numbered, on the average, about ten each day on tiu* outward 
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voyajfo, aod night on the return voyajje, distributed at nearly equal 
intervals over the twentj'-four hours. 

The following table presents the results of certain computationfl 
from the official records. (All temperatures are given in degrees 
Fahrenheit.) 

Temperalure of air and mTfiwt trater. 





Cle. 


Num. 
beror 
o«»er- 


Air. 


Wiiter. 


LocalHy. 


1 


i\ 


a 


1 


1 


Hawaiian Islanile to 

Midway. 
Mid wayto Hawaiian 

Inlands. 
Midway to Guam ... 
Guam to Midway ... 


May6toMay24, 1899. 


187 . 81 


66 i 73.» 


78 


87 


73.2 


Jan. :i to Jan. 29, 1900. 


186 1 79 


61 1 69. 1 


-7 


^ 


72 


May24toJuly6,I899. 
Nov, 12, 1899 to Jan. 

IKOO. 
July? toAuR. ],11W9. 
Aug. 19to Sept. 9,1899. 
Sept. 9to Sept. 24, 1899 
Oct. 10 U> Nov. 2, 1899. 


463 ' 92 
405 1 87 


72 , 79. 2 
63 1 77.5 


86 
85 


70 
rt6 


80.6 
SO. 6 


(iuam to Luzon 

Luzon to Guam 

Guam Ui Vokoliflma. 
YokoliamatoGiiam. 


19] 1 90 
134 ' 91 

248 , 90 
228 ' 91 


7fi ' 82.6 
77 1 82.8 
68 81.2 
67 1 79 


ill? 

87 , 76 
86 i 70 


84.3 

84.5 
8:1.8 
81.9 



It will be seen from the above table (1) that the average temperature 
of the air, in these regionH uninfluenced by the proximity of other 
than small and scattered islands, varies little from that of the contig- 
uous waters of the sea. (2) That in the region between the Hawaiian 
Islands and (iuam the difference between summer and winter temper- 
atures of both air and water is quite small. On the round tripii 
between Guam and Luzon and Guam and Yokohama, each having 
occupied only about two months, there are not sufficient datti for esti- 
mation of seasonal changes in these regions. In considering extremes 
of teniijerature, it should be remembered that Midway Islands and 
Yokohama are both in considerably higher latitudes than the Hawaiian 
Islands, Guam, and Luzon, and, other conditions being equal, the low- 
est temperatures would naturally Ijc found in the higher latitudes. 

Thus, the surface temperature in the vicinitj' of Oahn is about 
75^.4, while in the vicinity of Midway it falls to about 71^. Leaving 
Midway with an average of 70"^. 4 at the first eleven stations, the sur- 
face temperature rises to an average of 84*'. 8 at the last thirty -one 
stations approaching Guam. From Guam until within 300 miles of 
^'okohania the .surface water remains near 85°, falling to an average 
of 7'i .7 ut the last eighteen stations. 

The diurnal variations of temperattire were of course greater in the 
air than in the water near the surface. The normal range of variation 
was from 4 ■ to 7 for the air, and 1'^' to 3*-' for the surface water. The 
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extreme mnge of air tcmpemturo for aii^^ one day was 14'% January 
17, 1900. There is also one record of 18 August 30, 1899, four of 
11^, and four of 10-". Averages are sliown in the following table: 

Average daily variations. 



Locality. 



Date. 



Hawaiian Islands to Midway May 6 t<> May 22 . , 

Midway to Hawaiian Islands Jan. 8 to Jan. 29 . , 

Midway to Guam May 24 to July 5. 

Guam to Midway Nov. 12 to Jan. 3. 

Guam to Luzon I July 7 to Aug. 1 . . . 

Luzon to ijruam Auj?. 18 to Sept. 7 . 

Guam to Yokohama Sept. 9 to Sept. 24. 

Yokohama to Guam Oct. 10 tr) Nov. 2 . , 




Surface 
water. 



5.2 


4.7 


5.8 


3.4 


6.7 


7.7 


5.3 



5.8 



2.4 
1.9 
2.0 
1.1 
1.7 
2.6 
2.1 
2.2 



How much the recorded air temperatures ina^^ have Ijeen affected by 
local conditions, such as radiation from the heated deck at midday, or 
evaporation from a wet deck, it is impossible to estimate. 

BOTTOM TEMPERATURES. 

No senal temperatures were t4iken. Observations of bottom tem- 
peratures on both outward and homeward voyages to the number of 
604 are reported. In drawing conclusions from the records of these 
observations, some allowance should 1h» made for the difficulties attend- 
ing the measurement of temperatures at great depth, l>ecause of the 
delicacy of the instruments, the enormous pr(\ssures to which they 
are subjected, the shocks to which tliey are lial)le, and the vibration 
tending to displace the index as the thermometer is drawn up. Pro- 
fessor Tate savs:" '^ The circumstances under which thermometers are 
let down and drawn up again at sea are extnMiiely unfavorable to 
accuracy of observation." In the column of remarks, on the Nero 
records, it is repeatedly noted that ''Thermometer failed to work." 
So that where striking variations from normal temperatures, at given 
depths and in neighboring localities, appear on the record, the proba- 
bilities seem largely in favor of the assumption of instrumental, or 
possibly clerical, errors rather than of great eccentricities of tempera- 
ture, unless there should appear to 1m* something in the local condi- 
tions reasonablv to account for the variation. 



oResultH of tht' Exploring Voya^^t^ of \\. M. S. Challniger. 
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The following table presents an abstract of the records of bottom 
temperatures: 



Depths. 



Less than 500 fathoms . 

500 to 600 fathoms 

600 to 700 fathoms 

700 to 800 fathoms 

800 to 900 fathoms 

900 to 1,000 fathoms . . . 
1,000 to 1,500 fathoms. . 
1,500 to 2,000 fathoms. . 
2,000 to 3,000 fathoms. . 
3,000 to 4,000 fathoms. . 
4,000 to 5,000 fathoms. . 
5,070 and 5,101 fathoms 



Number 


' 






of obser- 


High. 


Low. 


Average. 


vations. 


1 








o 


o 


o 


1 






43.7 


1 






39.8 


3 


40.5 


38.3 


39.4 


5 


38.6 


:^ 


37.3 




41.1 


36.7 


38 


3 


37 


36 


36.4 


42 


38 


35 


35.46 


83 


39 


:i6 


35.31 


«266 


36 


34.2 


35.17 


ftl88 


36.3 


34 


35.22 


3 


35.6 


35.4 


35.50 


2 


36 


35.9 


35.95 



a 16 records thrown out. 



b 10 records thrown out. 



The high temperature average, between 800 and 900 fathoms, is due to 
the exceptional record of rtl^.l at station 1225, in immediate proximity 
to the volcanic island of Oshima or Vries Island, at the entrance 
to the Gulf of Tokyo; also two records of 39^ at stations 1569 and 
1570, on the summit of a high peak or ridge about 450 miles to the 
eastward of Ihe island of Guam. The average of the other four 
records is 36^.97. 

In the series of observations at depths between 1,000 and 1,500 
fathoms there is record of 38^ at station 1678, and 37^.3 at the adjoin- 
ing station 1677. These two stations are on one of the peaks of the 
mountain mnge in midocean between Midway and Guam. There are 
no other records of temperature above 37^ at these depths. 

Only two stations between the 1,500 and 2,000 fathom line record 
temperature above 37^, namely: Stations 1000, 39^.3 and 1009, 37^.3, 
al)out 60 and 120 miles, respectively, to the northward of Guam. There 
is probability of error in one or both of these observations. 

In making up the average of tempei*atures between 2,000 and 3,000 
fathoms, 16 of the 266 observations have been omitted from the 
calculations. In some of these cases '' incorrect'" is noted on the 
original record; in others, the probability of instrumental or clerical 
error is so much greater than the probability of existence of local 
conditions capable of producing such deviations from the normal 
range of tempei*ature as to justify their exclusion. The omissions are 
stations 131 {U% 138 (51^.7), 140 (44^.8), 232 (39^.4), 243 (38^.2), 
477 (38^.8), 479 (44^.5), 719 (67^.6), 722 (67 ), 723 (67^), 962 (37^), 
1508 (33 % 1511 (33^), 1512 (34^), 1513 (34^), 1514 (34^). The last five 
of these rejected observations were taken b}^ a thermometer concern- 
ing which it is noted: " Correction not known." This thermometer 
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being replaced by another, the temperatures are again recorded at the 
normal of 35° and above. 

Of the 188 temperatures taken at depths from 3,000 to 4,000 fathoms, 
10 have been excluded from the computation of averages, for the 
reasons given above. The}^ are the following: Stations 239 (52^), 244 
(38°), 251 (38°.9), 257 (60 ), 312 (38-.4), 422 (37 .8), 489 (40-.2), 501 
(37°.4), 790 (32^), 809 (22 .9). 

Three temperature observations were made l>etween 4,(.K)0 and 5,000 
fathoms, and two at depths of 5,070 and 5,101 fathoms respectively, 
all in the abvss southward ajid eastward of Guam. 

The obvious inference from the above computation is that the tem- 
perature of that part of the Pacific Ocean covered by this survey falls 
rather rapidly from the surface to about 600 fathoms, then very slowly 
to about 2,500 fathoms, where the normal temperature varies but 
slightly from 35'^ F. Below 2,500 fathoms there appears to be a 
slight rise of a fraction of a degree. But it is open to question if 
this apparent rise may not be due to the effect of the enormous pres- 
sure of three to five tons to the square inch, at these great depths, 
upon the instruments. 

CHARACTER OF BOTTOM. 

The character of the bottom indicated on the record by abbrevia- 
tions, refers only to the gross appearances of the material recovered 
in the sounding cup, when fresh from the Water. Translated into the 
terms of the usual scientific classification, the brown mud ('"br. m.") 
of the record is generally the red clay of the oceanographer, or rarel}' 
volcanic mud from deep water. With few (exceptions what is desig- 
nated coral sand ("co. s.'') is globigerina ooze. The rock (R. or r.) 
has, in every case examined, proved to be fragments of pumice or 
manganese- iron concretions; the black specks also are almost alwa} s 
particles of manganese iron. Except in the immediate vicinity of a 
shore, gravel ((>. or gvl.) is, in this part of the ocean at least, 
coarse volcanic debris which has been distributed by wind or wave all 
over the sea, and has finally found its way to the bottom. The sand 
(S. ors.) so often noted consists of finer mineral particles from the 
same source as above-mentioned, except near the shores of islands. 

Other abbreviations than those just given, used in the colunms for 
character of bottom, refer to color, size, etc. — bk = black; br= brown; 
dk=dark; gy^^gray; It- light; rd=red; wh = white; y. oryl^yellow; 
cr8= coarse: fn=fine: hrd^^hard; rkv = rockv. 
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DEPOSITS. 



The accepted classification of marine deposits, by Dr. John Murray 
and Dr. A. F. Renard/' is as follows: 



1. Deep-sea deposits be- 
yond 100 fathoms. 



2. Shallow - water de- 
posits between low-water 
mark and 100 fathoms. 

'i. Littoral deposits l)e- 
tween high and low water 
marks. 



Marine depoffUs. 

Red clay. 
Radiolarian ooze. 
Diatom ooze. 
Globigerina ooze. 
Pterapod ooze. 
Blue mud. 
Red mud. 
(ireen mud. 
VoU^anic mud. 
. Coral mud. 

' Sands, gravels, muds, etc. 



Sands, gravels, muds, etc. 



Pelagic deposits formed in 
deep water removed from 
land. 



Terrigenous deposits 
formed in deep and shal- 
low water close to land 
masses. 



Only 22 soundings are recorded within the lOO-fathom line, and from 
several of these no specimens have come to hand. Practically, there- 
fore, only deep-sea deposits have to be considered in this report. 

Red clay. — Of the above-mentioned classes of deposits by far the 
most extensive is red clay. This, as it appears in the specimens 
received, is a smooth, sticky mud, varying in color from light yellowish- 
brown (fawn colpr) to dark chocolate, these colors being somewhat 
modified in individual instances by exposure to light, and especially 
by drying. In composition it consists of (1) extremely fine, amoi*phous 
particles of clayey matter, mostly hydrated aluminum silicate and the 
debris of other minerals; (2) the remains of calcareous organisms 
(foraminifei'a, coccosplieres, and rhabdospheres), this constituent, how- 
ever, rapidly disappearingatdepths of a])out 2,500 fathoms; (3) siliceous 
organic remains (sponge spicules, radiolarian skeletons, and the frus- 
tules of diatoms; (4) mineral fragments, mostly of volcanic origin, at 
least in this part of the ocean; and (5) certain products of local chem- 
ical reactions, especially nodules, coatings, and grains of mangjuiese 
peroxide, crystals of phillipsite, and particles of palagonite. The pro- 
portions of these constituents vary greatly along the line and even 
from station to st^ition. As has been stated, foi*aminifera disappear, 
for the most part, at depths below 2,500 fathoms; radiolaria are likely 
to be more numerous in the deeper waters; diatoms are nearh' every- 
where, }>ut only occasionally in great numbers. Mineral fragments 
ma}' be so miiuit(» in some specimens that they pass over almost 
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entirely in the tine wiishin^s, while in others they may be eompam- 
tively coarse. Volennic ^la.ss is sometimes present in notable quantity. 
Manganese- iron nodules, and concretions upon other minerals, are 
almost universally present. They are the black specks ('M)k. sp.'-) so 
frequently recorded on tlie official records, the larger ones being gener- 
ally referred to as rock (•* R.") Phillipsite is a freqent constituent. 
It is found as quite perfect crystals, single, twinned, or multiple, or 
more frequently as spherules made up of crystals arranged radially. The 
simpler forms are found in great numbers at station 381 (2,997 fathoms), 
and the spherules at station 495 (8.204 fathoms). Vei-tebrate remains, 
teeth of sharks and other tishes, and otoliths, have not been observed 
in this or other deposits, though carefully looked for. 

This red clay deposit is indicated in 7o j^er cent of the soundings 
from which speciniens were received (1,048 out of 1,894), l>etween the 
Hawaiian Islands and the Philippines. It is conspicuously absent 
except at three stations along the line from Guam to Yokohama, being 
replaced at corresponding depths ])y volcanic^ mud. It is probable 
that this belt of volcanic nuid does not extend far from the range of 
volcanic islands along which the cable route passes. 

The least depth at which a distinctly red cla}' deposit has been noted 
is at station (580 -2,0 10 fathoms. It is always found in abysmal depths. 
Ordinarily, as the contour line rises above the 2,500-fathommark foram- 
inifera rapidly increase in mnnbers and perfection of form, and soon 
justify the classification of the de{X)sit under the head of globigerinaooze. 

Gldbi^erina ooze- (xlobigerina ooze is defined as a deposit containing 
over 30 per cent of calcium carbonate, principally in the form of 
minute shells of foraminifera. Other organic remains commonly 
found in this deposit are sponge spicules, nidiolaria, diatoms, and the 
very minute coccoliths and rhabdoliths. As a rule, in this i)art of the 
Pacific Ocean globigerina ooze will be found wherever the depth is 
less than 2,200 fathoms. The exceptions are found in the region of 
volciinic islands or su})marine volcanic peaks where the foraminifera 
seem to be overwhelmed })v volcanic sand, and in the vicinity of island 
shores where coral sand or blue or green mud may predominate. The 
globigerina ooze, wherever- found on the line of this survey, is composed 
principally of the few species (about 20) of foraminifera known to be 
pelagic. Bottom living species are rare and individuallv few in num- 
ber. The proportion of minenil matter, other than calcium carbonate, 
in this deposit is relativ-ely small. Manganese concretions are gener- 
ally present and sometimes ijuite numerous, and fragments of pumice 
are common. Crj stals and spherules of phillipsite are often noted. 
The finer mineral fragments are quite lost in the mass of fomminifera, 
but appear when the latter are dissolved out with acid. At one stji- 
tion — r43, 1,757 fathoms — the cavities of V(»rv manv of the shells were 
found to l>e filled with a siliceous deposit forming complete casts of the 
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interior of the shells, even to the minute foramina. These casts are 
also noted twice in volcanic mud (stations 991 and 1065). Doubtless 
examples of these casts might be found in many other samples of 
globigerina ooze. 

Diatom ooze. — Diatom ooze is the name given to a deep-sea deposit 
of which the principal constituent is the siliceous frustules of diatoms. 
Previous to this survey such a deposit had not been found in any 
tropical waters, and was supposed to be *' confined to the Southern or 
Antarctic oceans, or to the northern parts of the North Pacific.'- 
Unexpectedly, therefore, many distinct patches of characteristic diatom 
ooze were found on the line, especially between Guam and Luzon, 
latitude 14- 28' to 14^ 50' north, and longitude 136^ to 130^ 30' east. 
Along this tract, about 300 miles in length, diatom ooze was recovered 
at stations, as follows: 

Diaiom ooze. 



station. 



743. 
744. 
746. 
747. 
750. 
752. 
764. 
776. 
781. 
784. 
920. 
939. 
959. 



I^titiKle. 


Lonjritude. 


Depth. 


o / // 


fMhoms. 


14 28 00 


136 00 00 


3,118 


14 26 30 


135 50 m 


2,879 


14 24 00 


135 31 00 


2,788 


14 23 00 


135 21 00 


2, 731 


14 25 00 


134 51 :w 


2,679 


14 26 00 


134 :i4 00 


2, 432 


14 29 00 


133 56 15 


2,487 


14 43 30 


131 55 45 


3,283 


14 48 .% 


131 03 00 


3,252 


14 50 00 


130 42 00 


3,547 


14 31 15 


132 42 30 


3,327 


14 37 40 


136 00 00 


2,838 


14 13 00 


139 U 00 


3,042 



Between Guam and Midway Islands diatom ooze of the same nature 
appears at stations 559, 1710, and 1724. Also at stations 314 and 350 
broken frustules of Coscmoducus rex are noted. 

As may be seen from the above table, the depths varied from 2,432 
to 3,658 fathoms. In appeamnce the typical examples are greyish- 
white in color, shading off to a pale yellowish-brown wherever the 
fine red clay mud is present in any considerable proportion. In con- 
sistence it is mucilaginous, but is readily disintegrated by shaking with 
water. Radiolaria are generally rather numerous in this deposit. 
Mineral fragments are few. In all the specimens examined the 
diatoms belong almost exclusively to a single species identified by 
Professor Mann as Coscinodiscus rex Wallich. This is one of the 
largest diatoms known, having a diameter of about 0.8 millimeter, 
and is plainly visible to the naked eye. In form it resembles a minute 
pill box, with slightly rounded corners. The two valves (bottom and 
cover) are held together by a broad circumferential band. The valves 
are extremely thin and fragile, and the markings exceedingly delicate. 
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In some instances complete f rustules are found, but usually the valves 
are separated and often much broken. A peculiar feature of this 
deposit is the strict limitation of the patches. NearU' pure diatom 
ooze may be recovej'ed from one station, and at the next, five miles 
away, not a diatom appear in the desposit. 

Radiolarian ooze. — No well-marked example of radiolarian ooze has 
been found in the specimens examined. Though radiolaria are noted 
in most of the samples, nowhere do they appear as a dominating con- 
stituent of the deposit. They are most numerous in the diatom oozes, 
where they are gene nil ly conspicuous b}- the number of individuals, 
}>ut the number of species represented is not great. 

Volcanic mud, — This is a deposit found in the neighlx)rhood of 
volcanic islands or submarine volcanic; peaks. Its characteristic con- 
stituents are pumice, glass, ashes, and the debris of volcanic rocks. 
It is often mixed with a considerable proportion of foraminifera when 
taken from depths less than 2,000 fathoms. Most often it is dark ^Wiy 
in color, and is readily disintegrated by shaking with water, being 
devoid of the sticky quality of red clay. This deposit is noted about 
the islands of Oahu and Guam, and ne4irly the whole distance from 
Guam to Yokohama, where the route passes along nearly parallel to 
the Ladrone and Bonin groups of volcanic islands, and at no great dis- 
tance therefrom. The most conspicuous mineral constituent of this 
deposit is volcanic glass. It appeals in various forms, the most fre- 
([uent being the fibrous or filamentous variety. This has the appear- 
ance of having been drawn out when in a plastic state, sometimes into 
long, extremely fine threads, more commonly into larger threads- or 
ribands, furrowed longitudinally, broken into short pieces, and always 
colorless and transparent as the finest artificial product. Another 
fonn is more massive, ragged in outline, dark })rown, translucent, 
with numerous large, rounded cavities, and not so conspicuously sug- 
gestive of having been drawn out while cooling. A third variety 
consists of very fine, angular, perfectly transparent and colorless 
fragments, which often make up the bulk of the washed sediment. 
Red palagonite, coating fragments of other minerals is more fre- 
quently present in this deix>sit than in any other. 

Blue inud, — Blue mud is the deposit generally found in inclosed or 
partially inclosed seas, and in the waters bordering continental land. It 
is composed for the most part of the debris carried out from the land 
by rivers or other currents. The few specimens collected by the Xero 
are blue-black in color, on the sides of the vial exposed to the light of 
a dark steel-blue with metuUic luster, and iridescent. The color is 
said to be due to the presence of orgiinic matter and iron sulphide. 
The odor of hydrogen sulphide is evidcMit in all the well-corked vials 
of this mud. Except in deep waters foraminifera are more or less 
numerous. Radiolaria and diatoms are generall}' present, sometimes 
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in large numbers. Blue mud appears on the line of this survey only 
off the coasts of Luzon and Japan. 

Green mud. — Green mud is found under the same conditions as blue 
nmd. It is said to owe its color jifenerally to the presence of the olive- 
green mineral glauconite, but sometimes to the presence of organic 
matter and its reducing action upon iron peroxide. In -some instances 
the green color of the specimens has turned a bluish-black since 
recovery, and from present appearances would be called blue mud. 
In all the specimens of green nmd the tinge of green is faint, and the 
greenish grains of sand comprise but a small part of the sediment. 
A large part of the coloration must })e due to extremely minute amor- 
phous mineral matter, since the supernatant water in the settling-glass 
remains cloudy and tinged with green after standing for an hour, and 
is not cleared or decolorized by nitro-hydrochloric acid. No glauco- 
nitic casts of foraminifera have been noted in these specimens. Green 
mud is recorded at several stations in Dingala Bay, coast of Luzon, 
and at all stations but one from No. VlVl to the anchorage near 
Yokohama, a distance of about 7U miles. 



RECORD OF THE DETAILED EXAMINATION OF SELECTED SPECI- 
MENS OF DEPOSITS FROM STATIONS ON THE OUTWARD VOYAGE 
OF THE NERO. 

(A) HONoUTLr TO MIDWAY ISLANDS. 

SUUion L — 1^28 fathoiiLs. Volcanic umd. Sediment, after removal 
of "fine washings" by decantation, contains many foraminifera, a 
few spont^e spicules, radiolarians^ and diatoms. Al>out 30 per cent 
of the sediment consists of fragments of volcanic rock and pumice. 
Many minute magnetic particles. 

Station If. — 1,393 fathoms. \^)lcanic mud. Foraminifera numer- 
ous; sponge spicules, radiohirians, and diatoms few. Fine volcanic 
sand in small proportion. 

Stiition 6, — 2,438 fathoms. Volcunic nmd. Foraminifera, radi- 
olaria, diatoms, sponge spicules. Very fine volcanic ashes. 

Statii/n 11. — 1,1)83 fathoms. Volcanic mud. Foraminifera {GUi>hi- 
' (jtrina^ Pulvlnullna^ Vir(ftili)ta^ \(ni!onfna, Nodoi«irl((^ ITnat'tgirrbui). 
Riidiolaria few. Diatoms few\ About one-third the sediment fine 
volcanic sand. 

Station 16. — 2,438 fathoms. Volcanic nmd. dolor, pale yellowish 
brown. No foraminifera, a few radiohirians and diatoms. Mineral 
matter, fine volcanic sand. Many small fragments of pumice with 
minute mangan(»se-iron concretions forming upon the surface. 

Stathm ^L — 2,f)73 fathoms. Red clav. No foraminifera; a few 
large radiolarians (<'>/v>y>AY////^^ dlpioi<i>hnr(( Ibeckel), mostly in frag- 
ments. Mineral fragments verv small. 

Station 28. — 2, ♦550 fathoms. Red clav. Fawn colored. No 
organic remains except a few radiolaria. Specimen consists almost 
entirelv of fine amorphous clave v mattei*. 

Station SO. -2 ^^Z^2 fathoms. Red clav. No foraminifera or radi- 
olaria. Sediment, after removal of fine washings, smiill in (juantity 
and composed entirely of mi mite particles of sand. 

Station J4IJ. — 2,723 fathoms. Red clay. Fawn colored. Fine* mud, 
with a few minute mineral fragments, none larger than o.os 
millimeter. 

Station 65. — 2,750 fathoms. Red clay. No organi<- remains except 
an occasional radiolarian. Mineral sediment small in (juantity and 
exceedingly fine. 
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Statian 81, — 2,908 fathoms. Red cla\\ Mostl}' "fine wash- 
ings;" a few minute radiolaria and mineral particles. No calcareous 
organisms. 

Station 9S, — 1,463 fathoms. Globigerina ooze. Light grayish- 
brown. Broken shells of foraminifera; few complete ones. No 
coccoliths. Nodules of manganese; many rather coarse mineral 
fragments. 

Statlmi 100, — 2,552 fathoms. Red clay. Fawn colored. Foram- 
inifera few and much broken; no other organic remains. Coarse 
volcanic sand in large proportion. 

Station 106. — 2,002 fathoms. Specimen consists of three manga- 
nese-iron nodules, the largest about 12 millimeters in diameter. This 
is as large an object as the opening in the sounding cup would admit. 
The finer material was washed out of the cup during its return to 
the surface, the closure of the valve having ))een prevented by the 
nodules. 

Statio7i 110.— 2^600 fathoms. Red clay. A few foraminifera. No 
other organic remains. Very small mineral sediment, principally 
volcanic glass. 

Station 12Jf, — 1,726 fathoms, (jlobigerina ooze. Color, grayish- 
white. Sediment almost exclusivel}' composed of foraminifera: 
Orhulina,, Ghhigerina^ Pulvinulina^ Polystomella^ Venieuiliim^ Krhen- 
hergina {hyntrLr)^ the latter rather frequent. Few mineral particles. 
A few coccoliths and rhabdoliths. 

Station 125, — 2,280 fathoms. Globigerina ooze. Color, brownish- 
white. Foraminifera: Glohigerina,, Pulvinalina^ Rotalia,^ Ehren- 
hergina {ftystrijc), Coccoliths; no radiolaria or diatoms. Nodules of 
phillipsite; decomposed pumice, coarse and fine. 

Station 120. — 2,627 fathoms. Red clay. Although this station is 
only 5 miles distant from the last, the foraminifera have entirely dis- 
appeared, and the deposit shows only amorphous matter, an occii- 
sional radiolarian, and a few mineral fragments. 

Statio7i 152, — 3,026 fathoms. Red clay. Only a few particles 
larger than 0.3 millimeter. A single fragment of an arenaceous 
foraminifera (Psanwtofiphcera fiisca). No cjilcareous organisms. 
Fragments of large radiolarian (Oroplegma). Minute manganese 
concretions. Fine sand. 

Station 163. — 2,603 fathoms. Red clav. Fawn colored. Noforam- 
inifera; many radiolaria; few diatoms; sponge spicules. Mineral 
fragments very small in size and quantity. 

Station 165, — 2,135 fathoms, (jlobigerina ooze. Color, pale yel- 
lowish-brown. Sediment principally pelagic foraminifera; many coc- 
coliths. Few mineral fragments. 

Statio7i 166 tit 17 14., — 1,51>3 to 2,111 fathoms. Globigerina ooze. 
Color varies from nearly white to pale yellowish-brown, according to 
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the proportion of foraminifera, which latter seems to he intimately 
related to the depth. Foraminifei'a: (rUMgerlna^ OrbuUna^ Hasti 
(jerind^ Pidvinullna^ Pulhnia^ MUlollna^ Khreiihergina^ Cyclammlna^ 
Vlrg^ulina^ Uxngerina^ Ijujena^ Discorhina,, PolysfomdJa^ Nodosarla^ 
Sphxroidina. Coccoliths more or less numerous, rhabdoliths few; 
sponge spicules; radiolaria not numerous except at station 174; diatoms 
few. Mineral fragments ver}^ few. 

Station 175. — 1,239 fathoms. This specimen vial contained only a 
few brownish-black fragments of a manganese nodule. 

Station. 185. — 2,757 fathoms. Red clay. Brown-gmy. Very fine 
mud, with a few sponge spicules, radiolaria, and an occasional diatom. 

Stati<mlS7. — 2,473 fathoms, (jlobigerinaooze. Color, light gray. 
The washed sediment consists of broken foraminifera, radiolaria, dia- 
toms, and a very little fine sand. 

StatUm 189. — 1,813 fathoms. Globigerina ooze. Grayish-white. 
Foraminifera: BilocuHna., Orhulirui^ Pulvlmdlna.^ Uvixjerina^ Globi- 
gerina^ Nodosaria^ Lageiiu^ Pidl^enia^ Virgulimi^ PolystomeJla. Cocxjo- 
liths and rhabdoliths not numerous; occasional small radiolaria and 
diatoms. Mineral fi-agments very few. 

(B) MIDWAY ISLANDS TO Gl'AM. 

StoAon S05. — 2,167 fathoms. Globigerina ooze. Light brown. 
Foraminifera mostly in fi-agments. A few radiolaria; many cocco- 
liths. Mineral particles rare. 

Statioti 209. — 82 fathoms. Coral sand. Fragments of coral rock. 
Foraminifera (^4 ////>/^/V/(7///<^), polyzoa, and univalve mollusks. (This 
is the only specimen from a sounding less than 100 fathoms.) 

Station 211. — 2,822 fathoms. Red clay. Color, light brown. Speci- 
men consists almost exclusiveh' of tine washings. A few broken 
foraminifera, an occasional radiolarian, and the usual mineral frag- 
ments. 

* 

Station 225. — 2,926 fathoms. Red dav. Total sediment consists 
of fine washings, with an occasional radiolarian and sponge spicule 
dnd a few small fragments of volcanic ghiss. 

Station 238. — 3,012 fathoms. Red clav. No effervescence with 
acid. No organic remains, except rarely a sponge spicule or fragments 
of a radiolarian. The fo.w mineral particles are minute, colorless, 
transparent, vitreous f mgments. 

Statiofi 24s. — 3,168 fathoms. Red clay. Light brown. A few 
radiolaria; no other organic remains. No effervescence with acid. 
Mineral particles veiy small, tninsparent fragments. 

Station 257. -3,250 fathoms. Red clay. No c4il«ireous organisms; 
a few radiolaria and sponge spicules. A large sediment of mineral 
fragments in great variety. Numerous small manganese nodule.s. 
Crystals and spherules of phillipsite. 
5106— No. 55—05 :i 
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Station %71. — 3,240 fathoms. Red clay. Light brown, extremely 
tine mud. An occasional radiolarian; no other organic remains. No 
mineral particles larger than 0.08 millimeter. 

Station 2H5, — 3,089 fathoms. Red clay. Many minute man^nesc 
concretions. 

Station Wh. — 3,274 fathoms. Red clay. Many small concretions 
of manganese and crystals of phiHipsite, single and crossed. 

Stat'mn SlJf,. — 3,237 fathoms. Red clay. Extremely fine mud. No 
mineral particles exceeding 0.08 millimeter in diameter. Gelatinous 
masses containing great numbers of fragments of large diatoms. 
{Co8cinodUc}(^ rtx Wallich.) A few radiolaria. 

Station 331, — 2,997 fathonis. Red cla3\ Color, brown. No cal- 
careous organisms. At least one-half of the washed sediment con- 
sists of crystals of phillipsite. Many small nodules of manganese. 
This specimen is unique in the preponderance of clear-cut crystals of 
phillipsite. 

Statimi 335, — 2,845 fathoms. Red clay. Light brown, very fine 
nmd. No calcium carbonate. A few i*adiolarians. Minute nodules 
of manganese; a few crystals of phillipsite and glassy mineral 
fragments. 

Stati/m 336, — 2,424 fathoms. Red clav. Broken shells of foram- 
inifera l)egin to appear. Activ^e effervescence with acid. Distance 
from preceding station a])out 11 miles; difference in depth, 421 fathoms. 

Stuti/m 338. — 2,128 fathoms. Globigerina ooze. Fawn color. 
C/ontains a large proportion of foi-am inifera, mostly broken and cor- 
roded; a few coccoliths. Fragments of pumice; many concretions of 
manganese of considerable size (6 millimeters), spherules of phillipsite, 
and minute glassy fragments. 

Station 345, — 1,173 fathoms. Pure globigerina ooze. Color, 
white, with slight shade of brown. Sediment composed almost 
entirely of perfect foraminifera {Ghiigerina^ Pulvinulina^ and 
(hhuUnu)^ with rarely a grain of sand. 

Station 350. — 2,240 fathoms. Red clay. Reddish-brown mud, con- 
taining many foraminifera, diatoms (fragments of Coscinodiscus)^ 
manganese concretions of considerable size (i\ millimeters), crystals 
and spherules of phillipsite, and volcanic minenil particles. 

Station ^f^i!?.— 2,508 fathoms. Red clay. Only an occasional cor- 
roded fragment of a foraminifer. The usual small manganese nod- 
ules, crystals of phillipsite, and other minerals. 

Statitm 356, —2,H97 fathoms. Red clay. Washed sediment very 
fine, consisting of a few minute manganese concretions and an abun- 
dance of single and crossed crystals of phillipsite. 

Station 361. — 2,268 fathoms. Red clay. Fawn-colored mud. 
Washed sediment composed largely of manganese nodules of consid- 
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erahle size (up to millimeters), and a small pro|X)rtion of foram- 
inifera mostly broken and corroded. 

Statimi S62. — 1,937 fathoms. Typical glohi^erina ooze. Pinkish- 
white. Very little tine washings. Sediment almost entirely foram- 
inifera {Gl-olrigeriua^ (h'hnlina^ PHlvuiuHna^ Layena^ Ca-HHidulhui^ 
Ehrenhergina^ Yirgtdina^ Pnlhnia), No radiolaria or diatoms 
observed. Very few coccoliths. 

Statum J69, — 966 fathoms. Glolngerina ooze. Foraminifera of the 
common pelagic species. 

Station 37S, — 2,153 fathoms. Red clay. Fine yellowish-brown 
mud. A few foraminifera, mostly in corroded fragments. Manga- 
nese concertions, crystals and spherules of phillipsite, and minute 
magnetic particle^^. 

Station S76, — 2,780 fathoms. Red clay. Vellowish-brown. Almost 
entirely fine washings. No organic remains; yery few mineral 
fragments. 

Station 385, — 720 fathoms. Globigerina ooze. ( Ghphujerhuw (hhu- 
lina, Pulmnulina^ Sjyhaeroidhi^t^ CrlMelloriu,) An occasional radiola- 
rian and bit of sand. 

Station 390, — 3,00(5 fathoms. Red clay. Exceedingly tine brown 
mud. Only separable residue a few minute manganese concretions, 
crystals of phillipsite, and discoid radiolaria. 

Staii4/i\ JfiO, — 3,159 fathoms. Red clay. Light 3'ellowish-brown, 
very fine mud, containing no organic remains, yery few mineral frag- 
ments exceeding 0.08 millimeter in diameter, and man}' minute crystals 
of phillipsite. 

Station ill. — 3,188 fathoms. Red clay. Very fine brown nnid. 
A few radiolarians and diatoms, small crystals of phillipsite, and 
minute glass}' mineral fragments. 

Station Ji27, — 1,997 fathoms. Glo])igerina ooze, (xrayish-white. 
Foraminifera much ])roken. A few perfect specimens of Ehren- 
htrginu hystrix. Itather large manganese* concretions, fi*agments of 
pumice and spherules of phillipsite. Minute fragments of yolcanic 
glass. 

Station ^51, — 3,150 fathoms. Red clay. Yellowish-brown fine 
mud, containing a few radiolaria. The washed sediment consists of 
fine volcanic glass, and other mineral fragments varying in color from 
dark red-brown to light ])rownish-yellow. Minute manganese par- 
ticles and a few crystals of phillipsite. 

Station 1^60. — 689 fathoms. Globigerina ooze. The usual pelagic 
foraminifera, a yery few coccoliths and rhalnioliths. Riirely a mineral 
fragment. 

Station 4^3. — 1,913 fathoms. Globigerina ooze. Specimen (con- 
sists of a little globigerina ooze, and the fragments of a manganese 
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nodule, originally about 25 millimeters in diameter, probably broken 
b}^ concussion of the sinker. Nucleus of the nodule is a porous, straw- 
colored f I'agment of pumice. 

Statwn Ii7H, — 2,708 fathoms. Red clay. Dark brown. No foram- 
inifcra. A few i*adiolaria. Washed sediment mostly volcanic glass. 

Statifm 498, — 3,185 fathoms. Red clay. Numerous manganese 
concretions, crystals and nodules of phillipsite. No organic remains. 

iSUitlon 506, — 2,109 fathoms. Globigerina ooze. Color, brownish- 
white. Shells much broken. Foraminifera mostl}^ pelagic; individual 
specimen of lAUjiun (jracUiH, A few coccoliths and rliabdoliths. Sev- 
eral rather large manganese nodules, 10 millimeters in diameter. 

Station o^21, -3,35(> fathoms. Red clay. Chocolate color. No 
organic remains. Washed sediment consists of fine sand containing 
small manganese nodules, aggregated crystals of phillipsite, volcanic 
glass, and other minerals. 

Station 530, — 3,118 fathoms. Red clay. Brown mud. No organ- 
isms. Nodules of manganese and of phillipsite; decomposing pumice. 

Statlim J-^i. — 1,840 fathoms. Globigerina ooze. Creamy white. 
Foraminifera mostly pelagic. Noniimlna noted. Very few mineral 
particles. 

Station 559, — 3,058 fathoms. Diatom ooze. Fine, light-brown 
mud. Relativ(»ly small quantity of cla3^ey matter. Sediment com- 
posed of fragments of large diatoms; {CoHclnodUoui^ rex Wallich) 
radiolaria in abundance. Volcanic ashes. 

Station 575,- -4,503 fathoms. Red clay. A fine, brown mud with 
a large percentage of clayey matter, and notable for the absence of 
manganese concretions. Washed sediment principally clear, trans- 
parent fragments of volcanic glass. 

Station J^7. -4,204 fathoms. Red clay. No organic remains. 
Minei*al matter nither (coarse volcanic fragments. Very few manga- 
nese concretions. 

Stati<m600, — 2,530 fathoms. Volcanic mud. Grayish- brown. No 
foraminifera; no c^tfervescence with acid; a few radiolaria. Sediment 
consists of volcanic deliris, with very little tine washings. Numerous 
manganese coiua-etions, yellow-brown to red-brown particles of pala- 
gonite, and vitr(M)us fnigment>s. 

Station 60o, —1.745 fathoms. Volcanic nmd. (iray, granular mud. 
About 25 jx^r cent of th(* sediment consists of pelagic foraminifera; 
the nMuainder is a rather tine volcanic sand containing manganese con- 
cretions, palagonite, and vitreous fragments in large proportions. 
Many magnetic particles. 

Station OIJ, 1,072 fathoms. Pure globigerina ooze. Pelagic 
foniminifera with few (»xceptions. Out* Laf/^na (jlohoHa and one 
(jaudrijina jmpfpideH noted. 
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Station 614' — '^,ii'^<> fathoms. Red <'hiv. No orjiftinic remains. Sed- 
iment of decomposing" pumict*- and minute irre|rular frajfrnents of per- 
fectly transparent rock. 

Station 615, — 3,178 fathoms. Red clay. No or^nisms. Fine min- 
eral fragments and oc<*.aftional minute manganes(» nodules. 

Station 6S7. — 2,352 fathoms. Volcanic mud. Gray, granular non- 
coherent mud. ^ ery little tine washings. Washed sediment contains 
a small proportion of foraminifera, arenaceous {JaculelUi) and creta- 
ceous, very many manganese nodules, volcanic glass, and other 
minerals not identified. 

Station 6Jf*3, — 1,757 fathoms. Globigenna ooze. Brownish-gray. 
But little amorphous matter. Sediment mostly the usual pelagic forms 
of foraminifera, and tine, glassy mineral fragments. After action of 
acid there remain large numbers of white silicious casts of foraminif- 
era, often quite perfect, even of the minute foramina of the shells. 

Station 647, — 605 fathoms. Globigerina ooze. Mostly pelagic 
foraminifera, with tine coral sand. 

(C) GUAM TO LUZON. 

Stati/m 663, — i57 fathoms. Coral sand. Blue-black (probably from 
chemical changes since collection). Contains shells of small univalve 
and biv^alve mollusks, fragments of coral, foraminifera {Pnlvinuliiid^ 
Ori^t^hria^ CasHiduUna^ Miliolina^ y^oniofiina^ AmphiMeijina,, 
Lagefia)^ manganese nodules, and much tine mineral sand. 

St<ition 670, — 1,37G fathoms. Volcanic nmd. Yellowish-brown to 
black, V'er}^ irregular fragments of transparent or translucent volcanic 
glass. The fragments have a resinoid luster, are porous, sharply 
angular, often tibrous, as if drawn out when in a semifluid state. A 
few foraminifera. 

Statimt 674' — U^46 fathoms. Volcanic mud. Ver}- pale yellowish- 
brown. Sediment consists of a few foraminifera and radiolaria, and 
a large proportion of minute splinters of volcanic glass. Many parti- 
cles of palagonite. 

Station 6S8, — l,34r) fathoms. Cflobigt^rina ooze. Contains a very 
large number of manganese nodules. 

Station 7^0.-2,710 fathoms. Red clay. No foraminifera; a few 
radiolaria and manganese nodules. Volcjinic ashes. 

Station 7 If), — 2,H30 fathoms. Red clay. Many manganese concre- 
tions coating fragments of volcanic minerals. 

Station 7'2^, — 2,470 fathoms. Red clav. A chocolate colored, verv 
sticky mud. No organic remains, (jranular coatings of manganese 
upon fragments of pumice* and lumps of clay. Volcanic ashes. 

Station 730, —2.7 ()1 fathoms. Red clav. Pale vellowish-brown, 
verv tine mud. Rarelv a radiolarian oi- diatom. Mineral matter 
small in (quantity and miiuite in size 
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Station 7Ifi, — 2,735 fathoms. Red clay. Yellowish-brown. No 
organisms noted. Many small manganese nodules; very little other 
mineral matter. 

Station 7^3. — 8,118 fathoms. Diatom ooze. A grayish-white 
mucilaginous mass, composed almost entirely of the more or less 
broken frustules of large diatoms, Coscinodiscus rex Wallich (identi- 
fication by Prof. Albert Mann). Many radiolaria are found among 
the diatoms. There is very little clayey matter and few mineral 
fragments. 

Station 71^, — 2,879 fathoms. Diatom ooze. Like the preceding 
specimen, except that it contains more clay, and radiolaria more 
numerous. 

Station HB, — 2,617 fathoms. Red clay. Extremely fine chocolate- 
colored mud w^ith a few minute mineral fragments, but no diatoms or 
other organisms. 

Station 7Ifi, — 2,788 fathoms. About 9 miles from station 745. 
Diatom ooze. Same as station 743. Quite a large proportion of the 
valves in this specimen are unbroken. A few entire frustules. 

Station, 7^7. — 2,731 fathoms. Ten miles from station 746. Red 
clay. A tine, sticky, deep yellowish-brown mud without trace of a 
diatom or other organism. 

Station 71^8, — 2,891 fathoms. Red clay. Same as station 747. 

Station 7 Ifi, — 2,819 fathoms. Diatom ooze. Same as stations 743 
and 746. The frusules are much broken, but belong to the same 
species, Coscinodiscus rex. 

Station 750, — 2,679 fathoms. Diatom ooze. Characters same as 
above. Many unbroken valves, and occasionally a complete f rustule. 

Station 751, — 2,679 fathoms. Red clay. Dark yellowish-brown 
mud. No diatoms or radiolaria. 

Station 752, — 2,432 fathoms. Diatom ooze. Identical with station 
743, except that the color is a darker gray. 

Station 753, — 1,913 fathoms. Globigerina ooze. Nearly the whole 
sediment consists of pelagic species of foraminifera; rarely a radio- 
larian; not a fragment of a Coscinodiscus, 

Station 760. — 1,560 fathoms. Globigerina ooze. Very few cocco- 
liths, Foraminifera usual pelagic species, and Nodosaria^ Lagena 
(Mulcata)^ Pidrinniina {paupei'ata). 

Station 76]^, — 2,487 fathoms. Diatom ooze. Light yellowish-brown. 
Washed sediment consists of fragments of Coscinodiscus rex Wallich, 
with many radiolaria. 

Station 770, — 2,888 fathoms. Red clay. Very fine chocolate- 
colored nmd. No organisms. Few minute mineral fragments. 

Station 776. — 2,383 fathoms. Diatom ooze. Pale yellowish-brown. 
Consists of diatoms {Coscin^jdiscus rex) with a considerable proportion 
of fine clay. 
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Station 777, — 8,421 fathoms. Ked clay. ('olor, brown. No 
diatomH; a few radiolaria. The usual minute manj^anesc* particles 
and fine mineral sand. 

Staiiiyii 781. — 3,252 fathoms. Diatom ooze. Whole deposit con- 
sists of broken frustules of Coxchtodlscus, 

Station 7<^J.— 3,204 fathoms. Ked clay. A sint^le small manganese 
nodule and one arenaceous foraminif(»r {Ii('oj}htt,r) noted. Residue, 
tine mud with minute vitreous fragments. 

Statimi 78^,, —3,547 fathoms. Diatom ooze. Fine clayey matter 
predominates, but fragments of Cnsr!ii<Hlisrui< make a large proportion 
of the deposit. 

Station 790. — 3,119 fathoms. Ked clav. Very tine yellowish- 
brown mud containing a few radiolaria and tine mineral particles. 

Station 79G. — 2,670 fathoms. Ked clay. Ver}^ tine mud, light 
chocolate color. Contains a fe^v radiolaria, and mineral fragments 
rarely exceeding 0.08 millimeter in diameter. 

Statiwi 801. — 3,298 fathoms. Ked clay. Grayish-brown, not very 

' %. 9^ ft 

adhesive mud, containing a few radiolaria and sponge spicules and a 
large proportion of very fine rock fragments. 

Statioji 808. — 2,855 fathoms. Ked clay. Very tine light-brown 
mud. A few radiolaria and sponge spicules and a small proportion 
of mineral fragments. 

Statimi 812. — 3,130 fathoms. ' Red clay. Very tine yellowish- 
brown mud, leaving, after washing, a small sediment of radiolaria and 
fine mineral particles. 

Station 818. — 3,182 fathoms. Ked cla}. Brown mud containing 
fine sand and a few radiolaria and sponge spicules. 

Statimi 832. — 2,427 fathoms. Red clay. Dark brown. No organic 
remains. Washed sediment mostly colorless tnmsparent mineral 
fragments and fibrous volcanic glass. 

Statimi 828. — 1,390 fathoms. Blue mud. Had distinct odor of 
hydrogen sulphide when vial was first opened. Brownish-gray color. 
Contains a few foraminifem, radiolaria, and casts. Much the larg- 
est j)art of the sediment consists of angular transparent fragments 
of rock, for the most part less than 0.08 millimeter diameter. 

Statimi 833. — 2,740 fathoms. Red clay. Light gray brown very 
fine mud. No effervescence with acid. Radiolaria, sponge spicules 
and a few diatoms. Minute angular rock fragments in large propor- 
tion. 

Statimi 850. — 157 fathoms, (ireen nuid. Dark greenish brow^n. 
A few sponge spicules; no foraminiferaor nidiolaria noted. Washed 
sediment consists of angular rock fragments, many of them various 
shades of green. 
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(D) GUAM TO YOKOHAMA, JAPAN. 

Station 990. — 859 fathoms. Coral sand. Color, gray. Fragments 
of coral rock. Many foraminifera; a few I'adiolaria. Many small 
manganese concretions and particles of palagonite, the latter being 
unusually numerous. Mineral fragments in quantity, angular, many 
of them green. 

Station 995. — 2,091 fathoms. Volcanic mud. No calcium carbo- 
nate. No organic remains. Very little fine washings. Sediment 
principally volcanic glass. 

Station 1000. — 1,947 fathoms. Volcanic mud. Very little fine 
mud. An occasional foraminifer and radiolarian. Sediment mostly 
fibrous volcanic glass. 

Station 1006. — 1,847 fathoms. Volcanic mud. Brownish gray. 
Foraminifera few; radiolaria rather numerous. Mineral matter fine 
volcanic glass. 

Station 1010. — 2,082 fathoms. Volcanic mud. Few foraminifera. 
Sediment, fine angular particles of volcanic sand. Very few of the 
fibrous fragments of glass so plentiful at stations 1000 and 1006. 

Station 1016. — 2,375 fathoms. Volcanic mud. Color, dark brown. 
About 50 per cent of fine washings; few foraminifera. The remainder 
consists of fine angular particles of volcanic sand. 

Station 1026. — 2,025 fathoms. . Volcanic mud. Grayish brown. 
Few foraminifera; radiolaria rather numerous. Sediment chiefly 
angular mineral fragments in groat variety. Fine washings 35 per 
cent of total sediment, but a large proportion of these washings con- 
sists of minute fragments of minerals. 

Station 1036. — 2,155 fathoms. Volcanic mud. Light brown, finely 
granular, nonadhesive mud, containing a few foraminifera and a 
relatively small amount of amorphous matter. The remainder is 
made up of tine angular mineral fragments. 

Station 104^. — 2,330 fathoms. Volcanic mud. Dark brown. No 
foraminifeni, a few nuliolaria, about 25 percent of amorphous matter 
and volcanic sand. 

Station 1055. — 2,028 fathoms. Volcanic mud. Dark brown. No 
foraminifei^a or diatoms, radiolaria rather numerous. Washed sedi- 
ment consists of manganese concretions and angular, colorless, trans- 
parent mineral fragnionts; many palagonite particles. 

Station 1065. — 1,321 fathoms. Volcanic mud. Light gra}^ gran- 
ular, nonadhesive. Many foraminifera and siliceous casts; occasional 
radiolaria; nmch tine volcanic sand in angular particles. 

Station 107^.- 4:SS fathoms. Volcanic sand. Specimen consists of 
comparatively coarse volcanic sand, with a few foraminifera. 

Station lOSJf,. — 2,313 fathoms. Volcanic nmd. Light brownish 
gray, granular. An occasional foi-aminifer; many mdiolaria. Much 
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volcanic glass, sonio of it of tlu* brown porous variety, some fila- 
uientous, and the remainder sharp, angular, perfectly tmnsparent 
fragments. 

Stati4>n 109^, — 3,495 fathoms. Red clay. Brown, stick}' nmd, con- 
.sisting largely of amorphous clayey matter, with a small quantity of 
mineral fragments of a distinctly volcanic chamcter. 

Station UOJf,. — 2,214 fathoms. Volcanic nmd. Specimen consists 
of a single lapillus of brown porous volcanic glass about 6 millimeters 
in diameter. 

Station 1110, — 2,S70 fathoms. Volcanic mud. A few arenaceous 
f oraminif era {Rhahdam in Ina^ Ilaj^htphragmium) and radiolaria. Sedi- 
ment composed almost entirely of volcanic glass. 

Station 1120.-1,710 fathoms. Volcanic mud. Yellowish-brown 
granular mud, containing a few foi-aminifera, many radiolaria, and 
much volcanic sand, of w hich the larger particles are dark-brow^n glass. 

Station 1126, — 927 fathoms. Volcanic nmd. A few foraminifera 
{Globi'gerina,, Pulvljinllna^ PulUmia,^ Urlijerind), The rest of sedi- 
ment volcanic sand. 

Station 11S2, — 2,950 fathoms. Volcanic mud. Brownish gmy, 
granular. No foraminifera; few radiolaria. Large proportion of 
volcanic sand, principally brown glass, and olive-green rounded min- 
eral fragments. 

St-atlon lllfi, — 2,682 fathoms. Volcanic mud. No eifervesence with 
lU'id. Many radiolaria; a few diatoms. Small manganese concretions; 
lapilli and fine fragments of volcanic glass. 

Statitm llf)L— l,()8r» fathoms. Globigerina ooze. Very light gray. 
Contains 30 per cent or more of foraminifera, coccoliths, and rhalxlo- 
liths. Small manganese concretions and vitreous mineral fragments, 
with many red particles of palagonite. 

Station 1168, — 2,983 fathoms. Volcanic mud. No foraminifera, a 
few radiolaria and diatoms; large proportion of rather coarse sand 
and fine volcanic glass. 

St<it ion 1185, — 1,491 fathoms. Volcanic mud. Color, light gray, 
slowly turning black with time. Many fonuninifera {Glohtijeriua,^ 
Orhulina^ PiUlenla, PolystomMa^ Bih^culina^ Koniontna^ NodoH(iria)\ 
radiolaria numerous; diatoms few. Many manganese concretions; 
much colorless volcanic glass, palagonite, and a variety of unidentificHl 
minerals. 

Station 1197. — 1,698 fathoms. Volcanic nuid. Light gray, l)econi- 
ing black. A few^ foraminifera; very many radiolaria and diatoms. 
Manganese concretions, volcanic glass, palagoniti*. and various uni- 
dentified mineral fragments. 

Station '1207,— mr^ fathoms. Blue nuid. Blue black. Distinct 
odor of hydrogen sulphide, increased ])y addition of hydrochloric acid. 
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Contains u few small foraminifcra and radiolariu. Coarse mineral 
fragments, many of them black. Many fragments coated with red 
palagonite. 

Station 1217, — 984: fathoms. Green mud. Dark gray. Has evi- 
dently changed color since collection, for it is noted on record as 
"'gr. m.,'' green mud. Marked odor of hydrogen sulphide. The 
washed sand consists principally of vitreous fragments, some of them 
dark brown and nearly opaque, others clear and transparent. Occa- 
sional pale-green grains. No casts. 

Station 1237, — 613 fathoms. Green mud. Turned black from 
development of hydrogen sulphid*^ since collection. A few foramini- 
fcra; very many diatoms; no radiolaria. Much line sand. 



ABSTRACT OF THE OFFICIAI. RECORD OF SOUNDINGS. 

HAWAIIAN 1SLANT1S TO MinWAV ISLANDS. 
K'Jililinlix ITUirkml " Ih-i-Mlt" ..tkI " K>'Timrk<" ■.iipplltd by the rmnpller.] 



Tpmpc™i.m«.l 






"■■ IH-|pll 






K-,..fJ,,.,n. 



01 tin I 

m <lo.....l WUhtorami- 



No "pei'lnieii. 



L^s,:' 


























































■23 woo 
21 01 00 



WW ■J.Tli -S 



7S 74 

77 7fi 
Jfl 78 



1IM 10 00 ->,M 
16^ 'JO 00 ht.TI 





















































br, .... Iii.sp 












|.r. m. fn.Bp. 






































*> 




'br.mi-ft.-.^: 












br.m.In.-p. 

br.m:::::::: 
















35 


ts 


t 


si' 










br.in 


h 



28 



BT'LLETIN 55, ITNITKD 8TATKS NATIONAL MUSKUM. 



AhKtrfirt of the official record ofnonmliiifjn — CVmtiiiueci. 
HAWAIIAN ISLANDS TO MIDWAY ISLANDS-X^oiitlinU'd. 



•s o 



54 I 

55 

56 

57 

5S 

59 

60 

61 

62 

63 

64 ' 

♦V5 

(i6 

67 

68 

69 

70 i 

71 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 



89 



92 
93 
94 
95 

96 
97 

98 



Date. 



Latitude Lon^tude ia„,.*u 
north. 1 west. >^P^n 



Tempemturtv. 



Bot- 
tom. 



12 



lUl 
102 
103 
104 
105 
10(> 

107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
lis 
119 



1899. 

Mav 11 

ao.. 

do .. 

do.. 

do .. 

do .. 

— do .. 

do .. 

do .. 

do .. 

May 

(lO 

— do .. 

do .. 

do .. 

do . . 

do .. 

do.. 

do .. 

do -. 

do .. 

— do .. 

May 13 

no .. 

do .. 

<K> .. 

do .. 

do .. 

....do .. 

do.. 

<lo -. 

do .. 

May 

do 

d<» 



14 



90 do.. 

91 do.. 



...do 
...do 
...do 
. . . do 

...do 
...do 
...do 



99 do... 

100 May 15 



..do ... 
..do ... 
..do ... 
..do . . . 
..do ... 
..do . .. 

..do ... 
..do . .. 
..<lo . . . 
. .dt) . . . 
. .d(» ... 
Mav 16 
..At> . ., 

..do . . . 
..<lo . . . 
..do . .. 
..do . . . 
..d<» .. . 
..do .. . 



o / /' 

24 28 00 
24 28 00 
24 30 00 
24 31 00 
24 32 00 

23 33 00 

24 37 00 
24 38 00 
24 41 00 
24 42 00 
24 46 00 
21 46 00 
24 50 00 
24 51 00 



24 55 00 
24 55 00 

24 59 00 

25 03 00 
•25 04 00 
25 07 00 
25 08 00 
25 10 00 
25 11 00 
•25 13 00 
25 14 00 
25 18 00 
•26 21 (K) 
'25 -22 00 
25 25 00 
•25 25 00 
•25 '}i>> 00 
•25 29 00 
'25 32 00 
'25 Xi 00 



.do...; '25 36 00 



•25 37 00 

•25 :« 00 

•25 39 00 
•2i^ 41 00 
'25 42 00 



'25 46 00 I 
'25 52 00 
'25 53 00 

'25 56 00 I 
2«) 02 00 

'2t> 09 00 
26 10 00 i 
'26 16 00 
•26 17 00 
•26 '22 00 
•26 Z\ 00 

26 •2t> 00 
•26 27 00 
26 '29 00 
'h\ :U) 00 
'26 32 00 
•26 32 00 
'H\ 34 00 
•26 34 00 
•26 :^6 00 
'2<) 39 00 
2«; 39 (X) 
1^* 45 00 
'26 46 00 



o ' // 

63 '28 00 
63 30 00 
63 41 00 
63 44 00 
63 54 00 

63 57 00 
6i 07 00 

64 09 00 
64 18 00 
64 '20 00 
(>4 29 00 
64 31 00 
64 41 00 
64 43 00 



\ Path 

' irVM. 

1 2,779 

I 2.765 

2,742 

2,727 

2.7-22 

' '2,718 

2, 7'22 

I 2,723 

2,737 

' 2.746 

I 2,746 

•2,750 

I 2.775 

, '2,780 



Air. 


Sur- 1 
fac«.! 


o 


o 


73 


75 


73 


75 


76 


75 


77 


76 


80 


76 


79 


75 ', 


77 


75 1 


75 


75 


75 


75 


74 


74 


74 


74 


74 


74 



Character of 
bottom. 



De|M)8it. 



RemarlcM. 



a5 



35 



35 



br. m. 
br. m. 
br. m. 
br. m. 
br. m. 



Red clay. 

do... 

do... 

do... 

do... 



73 
74 



74 
74 



a5 



35 



36 



br. m. 
br. m. 
br. m. 
br. m. 
br. m. 
br. m, 
br. m. 
br. m. 



I Red clay 
, do .. 



.do 
.do 
.do 
.do 
.do 
.do 



64 52 00 

64 53 00 

65 04 00 
65 13 00 
65 15 00 
65 24 00 
()5 26 00 
65 34 00 
65 'M\ 00 
65 44 00 
65 46 00 

65 59 00 

66 11 00 
66 13 00 
66 23 00 
66 '25 00 
66 37 00 
iMS 39 00 
66 51 00 
m 54 00 



2, 772 
'2,765 
2, 751 
•2,744 
2, 715 
2.741 
•2,741 
'2.725 
2,719 
•2,?35 
'2.720 
2,750 
2.908 
'2.760 
2,758 
•2.754 
2,756 
2, 755 
2,765 
2. 770 



75 
75 
75 
74 
73 
74 
74 
74 
74 
71 
71 
72 
78 
75 
73 
73 
73 
72 
72 
7:^ 



67 05 00 1 2. 535 I 74 

67 07 (K) I 2. '299 , 74 

67 09 00 1,983 76 

i 

67 12 00 2,0(M 73 

67 18 00 1,463 , 74 

67 -21 00 ' l.a51 I 73 



I 75 

75 

76 

76 

75 

74 

74 
' 75 
I 74 
I 74 

74 
174 

74.5 

73 

74 

74 

73 

73 

73 

74 



74 
73 
74 



br.m Redclay. 



85 
35 



br.m ; Redclay... 



as.i 



br.m , Redclay 

br. m • do.. 

br.m do.. 

br. m do.. 

br.m do.. 

br.m do.. 



36 



35 



br. m. fn. Mp. 
br. m. In. sp. 
br.m. fn.Hp. 
br. m. fn. sp. 
br. m. fn.Hp. 
br. m. fn. sp. 
br.m.fn.and 
crs. sp. 



I • • • • xA\/ • • < 

do -. 

do -. 

do . . 

do .., 

do ... 

dc» . . 



No specimen , 



No record. 

No KDecimen. 

Do! 
Do. 

Do. 



35 



br.m.fn.and ' do 



Coarse min- 
eral 1 rag- 
men ts. 



75 
74 
74 



crs. sp. 
br.m.fn.and I 

crs. sp. 
fn.wh.s 

fn. wh. s.... 
fn.wh.s 



• • « a a^Al' • « • • ■ 

filobigerina 

(K)ze. 
do 

• • • ■ • VA\^ • ■ • • • 



67 30 00 
r.7 42 00 



2, '269 
•2,114 



67 45 00 i 1.960 



73 
73 
74 



67 52 00 , 1.895 73 
67 56 00 2.552 74 



68 07 00 
68 09 00 
68 21 00 
68 '23 00 
68 33 00 
68 36 00 

68 46 00 
68 48 00 
68 57 00 

68 59 00 

69 08 00 
69 10 00 
69 *20 00 
69 ^22 00 
69 31 00 
(•>9 43 00 

69 45 00 
♦19 59 00 

70 02 00 



2, 445 
2,406 
•2.554 
'2,536 
2, 370 
'2,002 

•2,492 
2, 5-27 
2.662 
2. 655 
2,&12 
•2,614 
2,493 
•2. fA\ 
'2,494 
•2,514 
2. 493 
2. 539 
2. 5'23 



I 



?^ 

74 
75 

75 
75 
74 
73 
73 
72 
72 
73 
73 
74 
75 
75 



! "< 



74 
74 
74 

74 
74 



74 
74 
74 
74 
74 

73 
73 
74 
73 
73 
73 
73 
74 
75 
71 
74 
75 



br. m.wh.s.r. 



35 



fn.wh.s (jlobigerina 

I ooze. I 

rocky. G • 

br. m . and O . Red clay 



35 



:i5. 6 



35 



:i5 



35 



35.7 






br. m. fn. sp. 
br. m. fn. sp, 
br. m. fn. sp. 
br. m. fn. sp. 
br. m. fn.sp. 
wh. ». R 

br.m.s.bk.sp. 
br.m.s.bk.sp. 
br.andgr.m. 
br.and gr.m. 

br.m 

br. m.wh.sp. 
br, m.wh.sp. 

br.m 

br. m 

br. m 

br. ni 

br. m 

br. m 



• • * • •\A\V • • • • • 
■ « • • \A^ ' • • • • • 

• • • • mVAV^ • • • * • 

• ■ • • • \AVr • • • • • 

• • • • ■ VA^^ • ■ • • • 

(ilobigerina 

ooze. 
Red clay 

do .. 

do . . 

do.. 

do.. 

do.. 

do .. 

do .. 

do.. 

do .. 

do .. 

do .. 

do .. 



No specimen. 
Bottom not 

reached. 
No specimen. 
. Do. 



Do. 
Coarse vol- 
canic sand. 



onEAWOGBAPBY OF THE PACIFIC. 
Abtlmrl of the offirial rraml of .-ni'n.liwjii—Contmi 
HAWAIIAN IHLANHa TO MIIIWAV ISLASUS— C.mLtii 



u 



I l<tltnd(> Longltudv , 



26 UOO, 



ITO-JflOC 
ITOWUO 



u Reclplay... 

!•. bk.*|i. Ulciljlgerina. 

. —.n.O "^^o V 

,1 br. in. In.np.l lt«<tclay... 

J bf:m'..";fr.;;!.":;(to ;:;!!; 







■/™ 








































































































.,w.s 





■t,WA I Tl I 72 
I sIbw 1 6» I 70 
I ■i'.fHh i 69 68 

! xfon ' ai I w 

. 2,732 6fi «H 
I 2.076 M I W 
I I^IiT-i { 60 70 

28 41 66 I m fa i» -i.m^ ; 7^ , 6h 



I \.rm , 6» ?j ' 



2H 2S 00 174 41 ( 

ax '27 OO I 17S 02 ( 

2H 31 00 I 17ii 20 ( 

2)1 33 DO I ITh '2n I 

2K 3fi 00 I I7!i 311 I 
2R39 0C 

































"*a\ 


























































1 br.m 














































w. 
























.... 







IH in 2.IM1 I TO IM fn. Hnd l-l 



I.W^ i» 70 I 31 
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BULLETnr 55, UNITED STATES NATIONAL MUSEUM. 



56 



1899. 
186 Mav 
187 do 



188 
189 
190 
191 
192 
193 
194 
195 



do 

do 

do 

do 

...do 

— do 

— do 

...do 



Abtiract of the official record of soundings — Continued. 
HAWAIIAN ISLANDS TO MIDWAY ISLANDS— Continued. 




Latitude 
north. 



o / // 

28 36 00 
28 32 00 

28 27 00 
28 25 00 
28 22 00 
28 20 00 
20 00 
19 00 
28 17 00 
28 15 00 



28 
28 



Longitude 
west. 



O f It 

177 20 00 
177 22 00 

177 2:^ 00 
177 24 00 
177 23 00 
177 24 00 
177 23 00 
177 25 00 
177 26 00 
177 25 00 



Depth. 



Fath- 
oms. 
2,639 
2,473 



Temperatures. 



Air. 



Sur- Bot- 
faee.! torn. 



(-harat'ter of 
bottom. 



DepMJsit. 



Uemarkti. 



O I o 



69 

71 



2,061 I 72 

1,813 1 Tl 

864 ' 71 

51 71 

155 71 

40 : 71 

47 71 

44 i 70 



70 
70 

71 
71 
71 
70 
70 
70 
70 
70 



35 



bk. <'o. r No HiHH'imen. 

CO. s. and r... Globigerina 
' ooze. 

wh. CO. 8 ! do 

wh. CO. s do 

wh. CO. K j do 

CO ' do 



Do. 
Do. 
Do. 
Midway 
landJ. 



Is- 



MIDWAY ISLANDS TO GUAM. 



196 
197 
198 
199 
200 

201 

202 
206 
204 
205 

206 

•207 
208 
209 
210 

211 

212 

213 
214 
215 
216 
217 
218 
219 
220 
221 
'222 
223 
224 
225 
226 
227 
228 
229 
230 
•£M 
'22fl 

2:« 
234 
235 
236 
237 
238 
239 
240 
241 
'242 
'243 



May 24 

ao ... 

do... 

do 

— do ... 

do ... 

— do 

do . . . 

— do ... 
do ... 

. ...do 

— do ... 

■ • • •"IV • • • 

• • • a \A^^ • • ■ 

do ... 

do ... 

....do ... 

do... 

do... 

May '25 

do ... 

do ... 

do ... 

do ... 

do ... 

— do ... 

do ... 

do ... 

do ... 

do ... 

May '26 

do ... 

do ... 

do 

....do ... 

do ... 

do ... 

do ... 

do ... 

do ... 

do ... 

May 28 

do ... 

— do ... 

do 

do ... 

do ... 

....do ... 



28 14 00 
28 14 30 
28 14 30 
28 15 00 
28 15 00 



177 25 00 
177 *26 00 
177 27 00 
177 '27 00 
177 '28 30 



•20 

40 

70 

120 

625 



28 02 00 
27 58 00 
27 58 00 
27 57 00 

27 57 00 

'27 52 00 

27 50 00 
•27 46 00 
27 42 00 
27 39 00 
27 a5 00 I 
27 '29 00 I 
27 '26 00 
•27 -22 00 
27 19 00 
27 16 00 
'27 13 00 
27 10 00 
27 09 00 
27 08 00 
27 08 00 
27 07 00 
•27 06 00 
27 06 00 
27 35 00 
27 03 00 

'27 01 00 
'26 58 00 
•26 56 00 
•26 53 00 
26 50 00 
'26 48 00 
•26 45 00 
-m 42 00 
•26 39 00 
26 36 00 
26 35 00 



177 48 40 
177 51 40 
177 03 40 
177 41 15 

177 43 30 

177 44 00 

177 43 00 
177 41 00 
177 40 :» 
177 41 00 
177 42 00 
177 46 00 

177 52 00 

178 05 30 
178 16 30 
178 '29 00 
178 40 30 

178 51 30 

179 01 15 
179 10 30 
179 12 30 
179 '21 30 
179 ^23 30 
179 32 45 
179 42 30 
179 53 15 

Eaitt. 
179 55 00 
179 42 15 
179 31 45 
179 21 15 
179 11 
179 01 
178 51 
178 40 00 
178 30 46 
178 21 30 
178 11 15 



30 
16 
15 



1,842 
1,361 

82 
1,718 

•2,3*22 

'2,036 

•2,367 
•2,539 
2.677 
2,592 
•2.619 
2,632 
•2,621 
2,654 
•2,768 
•2,850 
2,884 

2, 9a^> 

2.926 
'2,939 
•2.9-34 
•2,934 

•2,9:m 

•2,956 
2, 948 
•2.960 

•2.967 
2,959 
'2,982 
2,982 
2,993 
3, 012 
3,048 
3,046 
3,000 
•2.961 
•2,949 



•28 14 00 , 177 31 00 1,033 



28 14 00 
28 13 00 
28 11 00 
28 07 00 



•28 04 00 I 177 46 50 '2,ftV) 



177 33 00 


1.361 


177 36 00 


1,6-26 


177 30 00 


1.947 


177 42 45 


2, 167 



72 
72 
73 
73 
72 
73 
73 
73 
73 
73 
74 
76 
73 
75 
74 
74 



76 

80 

76 

78 



74 
74 
75 
75 
75 
75 
75 





















73 


71 




73 


71 


1 


73 
74 
73 
73 


71 
71 
70 
70 


1 


72 


70 




72 
72 
72 
72 


71 
71 
71 
71 


1 

";^.2' 


72 


72 




72 


72 


1 35 



CO. 8 

CO. 8 

CO. 8 

CO. 8 

fn. wh.co.8. 

bl. 8p. 
fn. wh. CO. 8. 

bl. sp. 
CO. 8. brk.Kp. 

crn. CO. 8 

fn. CO. 8 

fn. CO. 8. br. 

m. 
fn. CO. 8. br. 

m. 

fn. CO. 8 

fn. CO, 8 

CO 

crs, CO. s 



Globigerina 

ooze. 
do 



do 

— do 
— do 
— do 



fn.co.s.br.m. 



cr«. CO. s . . . 



72 
72 
71 
72 
72 
72 
72 
72 
73 
73 
75 
75 
74 
75 
75 
75 



35 



35 



35 



35 



76 75 
75 ! 75 



35 



74 
75 

76 
76 



a39.4 
36 



75 76 
75 76 



35 



76 
74 
74 
74 
75 
76 
75 



36 



''52 



36.5 



38.2? 



br. m. 
br. m. 
br. m. 
br. m. 
br. m, 
br. m. 
br. m. 
br. ra . 
br. m. 
br. m. 
br. m. 
br. ni . 
br. m. 
br. ra. 
br. m. 
br. m. 
br. m, 
br. m. 

br, m, 
br. m. 
br. m. 
br. m, 
br. m. 
br. m. 
br. m, 
br. m 
br. ra, 



do 

do 

do 

Coral 8and. 
Globigcrina 
ooze. 

Red clay .. 

Globigerina 
ooze. 



No specimen. 
Do. 
Do. 
Do. 



A few foram- 
inifera. 



Red clay 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do... 

do ... 

do... 

do... 



.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 
.do 



fi Marked "incorrect." 



br. m I do , 

br. ni do. 

/'"Incorrect." 









V- 


Daw. 


north. 
















-'L^ 
















»-J,,- 










































■»"•" 



OCKANiMlRArHY OF THE PArmO. 

Abilrart t)( lln- nfUfiul rfiifl •>/ joiindiat/t — Ciintiaue<l- 

M1T>WAY ISLANDS T" <JITaM — <*nHllnnt*l. 






W I 177 4M 4.'^ 1 ; 

vi , m snau : 

00 ' 177 23 OD . : 



00 liKwao 



S.1IM ' 

S.14H ■ 

3.1W ' 

3,a« ■ 

3.2)0 ' 





"•i," 


























































'•■V 














3» 




ASM 



00 ! iTA^snoi ».3W n n 





SlBOU 






























'■■•■?■■■ 





JM Jane 'i 24 X! « 



Kt OO I ITS lU 4-'i 3. IW TH ' ' 

»(»!171Wai 3,240 7H ■ 

K im ' iTi n 4s ».a*si 711 ■ 

I Xt lA 3.WB T.S , ' 

171 31 I-*- : 



.hi3 39 

!' as 'j? 







































ie» A6 ih 







g;-;;; 


"' .b, * 


"!*.. 


[j-|;; 


::::;:t:::: 


























br.lii 


; ;!:i;lill!:!! 






















hr.m.r.,. 


:....:rt...... 


*'.. 


ht.m."'.'.'. 


llo.... 

ill).... 














3S 


hr.m 

br.m 


;:::::Ii":;:: 
























































:w 










^:- 


I.r.ln 




m" 


br m.'niiVl'r 
■ •Mil 


:....:.!.. ::.. 








br.in 






















;};; — ■ 
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BULLETIN Tm, UNITED STATES NATIONAL MUSEUM. 



:U>«tr(t('t of the oJfichU revord af mmudhujx — C^ntinue<l. 
MIDWAY ISLANDS TO (iTAM— Contliiue«1. 



c 



317 
318 
319 
320 
321 

:«2 
;r2:t 

'XIA 
32ft 
32r» 

327 
32S 
329 

:i;io 

3:ii 
3:^2 

3;« 
:m 

33:> 



337 . 
3:« ,. 



3;i9 . 

340 I. 



DHte, 



I^titudo II>oiiKitude 
north. ' CHHt. 



!M6 
347 

:i4s 

349 
3.'iO 



1899. 
June 
June 
..do . 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
..do 
J une 
.do 

.do 



.do . 
.do . 

.do . 
.do . 

.dr) . 

.do . 

.do . 
.do. 



.do . 
.do . 



22 
22 
22 
22 
22 
22 
22 
22 
22 
21 
21 
21 
21 



1ft 
30 



164 

ir>4 



Fath- 
oms. 
3.831 
3.193 
3,139 
8.170 
3.2tU 
3, 121 
3.046 
3,024 
2,986 
3.021 
3,03(> 
3. 012 
2,993 

2.99:J 

2,997 
21 39 00 ir»3 54 45 2. 988 

I 

21 3i'» 00 U« 45 15 ' 2.965 
• 21 32 00 \(rA :{5 30 2,902 

21 31 00 !(» 3:^ 45 \ 2.W5 

21 27 00 163 'J& 45 2, 424 



' It 

23 00 
20 00 
18 00 
16 00 
14 00 
12 00 
08 00 
05 00 
01 00 
59 00 
56 00 
52 00 
48 00 



166 17 
166 06 
165 55 00 
165 43 00 
\6^ 31 :)0 
IfV) 19 30 
165 08 15 
164 56 00 
45 50 
43 00 
164 X\ 30 
\M 24 00 
164 15 00 



I 21 45 00 1(V4 06 45 
21 44 00 ! liV* 04 (K) 



Depth. 



TemiwmturcH. 



Air. 



8ur- Bot- 
face.i t<»m. 



CliHracterof 
bottom. 



DepoMit. 



79 79 

77 78 

77 78 

79 : 78 



79 

78 



79 
79 



82 79 
80 i 79 
79 79 

78 79 
77 i 78 

79 I 79 
77 ' 79 



21 26 00 KW 21 ;I0 
' 21 26 00 168 19 30 



21 25 00 1<>3 17 15 
21 24 00 I l«a 15 00 



341 ....do... 21 24 00 lia 14 15 
:M2 ... .do ... I 21 24 00 lia 13 15 
;M3 June 8 21 23 00 UW 11 15 



2, 287 
2, VJS6 



1.842 
1,447 

1.315 
1,380 
1,298 



:M4 ....do...: 21 '£.\ 00 KW 10 15 1,228 
:{45 ....do... 21 22 00 nw 09 10 1,1?3 



.do . 
.do . 
.do. 

.do . 

.do . 



. 21 22 (JO ItW 08 00 ! 1,211 
. 21 21 00 UW 07 00 I 1.215 
. 21 21 00 1«W (M 45 , 1,60«*. 



35 

35' 

"35" 

35' 



35 



79 


80 





80 
77 


81 
80 


lift"*" 


78 
76 




'35' ' * 


ru 


Uf) 





br. ni ' Red clay. 

br. m do.., 

br. m do.., 

br. m do. ., 

br. m do .. 

br. m do.., 

br. nj do . . , 

br. m do.., 

br. ni do ... 

br. m do.., 

br. ni do .., 

br.m. fn.Npk \ do.., 

br.ni.fn.and ' do.. 

(TM. Hp. I 
br.ni.fn.and do.. 

<'r«. Hp. 

br. m do .. 

br. ni.blk. Hp. do .. 



KemarkN. 



br. m 

br.m.fu.and 



79 80 



79 



80 



79 80 35 



79 79 

76 78 

76 78 

77 I 78 
(t #8 



on*. 


Hp. 


br.m. 


fn.and 


ers. 


Hp. 


br. m 


. r 



br. ni. r 
br.m. r. 



.do 
.do 



do 

I 
do 

I ! 

do 

I Globigerina 
ooze. I 



I'hillipKitc 
eryntalH. 




CO. H, bk. sp 



(ilobiifcrina 
ooze. ' 



1 1 

7K 



78 
78 



I 78 79 
78 1 79 
78 ! 79 



I 



. 21 19 00 i 162 59 00 1,96«; 78 | 79 
. 21 15 00 162 4H '30 | 2,240 



crn. CO. H. bk. 

Hp. 
crH, CO. H 



Globii^erina 

ooze. 
do 



80 I 81 



351 


....do... 


352 


....do... 


353 


....do... 


354 


do ... 


355 


....do... 


3ft6 


do ... 


357 


do . .. 


a'w 


June 9 


359 


do ... 


3«iO 


....do... 


361 


do ... 


3*i2 


do . .. 


363 


....do... 


3<^l 


<lo ... 


:«)5 


do ... 


'M'^ 


....do... 


:«)7 


do ... 


:i6.s 


do .. . 


•MVd 


<lo . . . 


MO 


do . .. 


371 


do ... 



21 
21 
21 
21 



14 00 
12 00 
10 00 
0»; (X) 



21 02 00 
20 57 00 
20 52 00 
20 48 (K) 
20 43 00 
2(» 41 (K) 
20 :W 00 



162 46 15 
KJ2 39 45 
162 34 45 
162 '£.\ 4ft 

162 12 45 
162 00 'M) 
161 48 OC) 
:i5 15 
22 (K) 
18 m 
11 15 



161 
161 
161 
Kil 



2,270 
2, 5*W 
2, 825 
2, 83<) 

2,H89 
2. 897 
.2, 88ft 
2. 89() 
2. r>ft9 
2. 539 
2, 2f*>8 



3ft 



82 81 

87 I 81 

77 I 81 

82 XI 



79 

7s 
78 
78 
77 
7H 
7ft 



81 
HO 
HO 
79 
80 

HO 
81 



3ft 



3ft 



crH. <'0. H 

fn. CO. H. br. 

m. fn.Hp. 
br. m.co. H. r. 



Globigerina 
<K)ze. 1 

« • • ■ • \al\' • • • • ■ 

Re<i (!lay . . . 



br. m.crH. sf), 

br. ni.crs. Hp. 

br. m. crn.sp. 
r. 

br. m.crn. 8p. 

br. m. fn.np . 

br.m. fn.sp . 
:ift I br.m. fn.Hp . 

br.m. fn.Hp . 

br. m.crs. Hp. 

' br.m.fn.co.H. 



2t> MS (M) I 161 (»ft 15 1.9:^7 



76 HI 

I 78 HI 



20 :<:» 00 I 161 (»2 Ift 1.492 

20 32 VK) I l«il 02 00 ' l,72:i HI HI 



20 2H 00 
20 27 00 
20 26 00 



161 01 30 l.iiOl 
160 57 45 1,511 



160 54 00 



20 2«1 00 KIO 51 45 



1 . 251 
1.013 



20 25 0(» 
2t> 2:i 00 
•3J 21 «>0 



l»iO 49 45 \W,k\ 

\m 59 :«) 1,615 
\m 59 15 1.617 



H2 Hi 

H2 Hi 

M HO 

^•> ^•> 

Hi .s] 

79 HI 

HI HI 



CO. H. and k 



;V». 3 crn, co.H.an*! 

K- 
<Ts. co.H.iind 

crs. CO. s 

crs. CO. H 

! TraccH of r . . 

'M\.\ TraccH of r 

ami s. 
crs. CO. H 



Red clay...! 
do 

■ • ■ • • VAx^ • • • • 

do 

do ..'. . 

<io 

do 

do ! 

do 

(ilobigerina, 

ooze. 
do 

do 



Forami ni- 
fera. 

Large, man- 
Kane(<e con- 
cretion«i. 

Do. 

Do. 

No specimen. 
Do. 

Do. 
I>o. 



FragmenUt o* 
CoHcinoditi- 
cuH rex. 

NoHpccimen.' 



Few forami- 

nifera. 
Tj-pical. 



do. 

do . 

do. 

do . 

do . 



Ni> Hi>et'im*'ii. 
Do. 



OOEANOGRAPHT OF THE PACIFIC. 

Abttract of the ogicial reciml of mandiiigii — Continned. 

MIDWAY ISLANDS TO OUaM— ContlniiBd. 



30 laoc 

. 30 t2« 



10 31 in 
I0N30 
160 -a IR 

-■onta 

-JO 13 00 

1S9M IS 
1G9 50 1A 
1»M3C 

lb»35X 



""K"- 



3.1W I i 

a, 17a I ; 
3. Its ■ 

3. UK : 
». IM ' : 



156 10 30 : 
1b6 00 li) I : 
15.'< W 00 i : 



17 36 00 
7 3-i (10 
7IH00 

7 27 00 



. 3.Z2-J I 

I 3. 148 h 
■ 3. l.W ! : 

3.1I« : i 



iM 40 00 : 2,7tin 



.M7 79 I HI 



.: bT.m.rni.sp.' Redc1ii<r... 



.7 Ifi 00 - 
5106— No. 55—05 3 



BULLETIN S5, UNITED STATES NATIOHAL MU8BDH. 
Ab»trael of the offtdal record of toiindingn — Continued. 

MIDWAY ISLANDS TO aUAM-fonUnued, 



T W 00 I IM S7 If 



. 17 ^A oa I 

.1145 00 
. IT U OO , 



. 17 61 

ITU 

. ITiSO 



IM 24 16 3.0% I . 

4 OS 15 I 3^110 . 

3 U 1^ I 3.1M 

anx s,iw . 

i3 ^ 46 . 3,067 ' 

a 17 46 . 136S . 

a IH 16 x!44R . 



. 17 SI 00 
'. 17 47 CO ' 





i' 










1M4O00 


i: 






1K2 34 Ifi 


1. 






















IWilSO 


■i. 


IM 39 45 


\, 


152 44 30 


2, 


























































1M08 00 















35 

'ii.'i" 


boltom. 


Depodt. 


Benwrki. 


br.ra.fn.™.- 

hrSijn.S: 
br.m. In.sp. 

br!m. tii.sp! 
br.n..ln.-p. 

br.'m. tn.ap. 

to: ™ fi "«?*: 

br.m.tn.»p. 


Ciloblgerirai 

'.'.'.'.'.ao'.'.'.". 

:;;::S::::: 

::;;;!;;;;; 

rto 

do 

;:::«::::; 


Noweotaiai. 


36 


br.m.ft..»p. 

br,m.cra.sp. 






Do 


"ssfe" 


ta,M.,» 


















br.m.uMUn. 


°l^" 


k'si"' 


KSii^; 


.nt'::: 




co.s.bk.ip.. 


"'ST"" 




="-™-» 


Oloblgerin^ 




«."5 

85,3 
'26.9 


br. m. [□. sp 
br.m-tn.and 

br. m. hi. 8p 
br. m.ln. gp 
to.m.fn. sp 

br. m. rn. sp. 

S!:S:l::S. 


RedcUr... 

:::::dS:'.::: 

do 

oioblgertna 
Red clay... 
do 




■3&:j 


5;:S:l::S 


BedclBj.. 


















"35' ■' 

"35" 


br. m. In. Bp 

to. in, era. sp 

brimilnlg!' 

brn. tn.8p 


RedcUy.. 

eIe: 

ieI:::: 

do 

do 





OCEANOGRAPBT OF THE PACIFIC. 
Abttraet of Pie official record of (wunrfinj* — Continued. 

UIOWAV ISLANDS TO GtTAM— ContiDucil. 




US «1 00 : 
MB 17 00 ; 
IW 01 1f> : 



5M Jane 28 



IW M IS 

us lu 30 


»7 5H 15 


11? ^S 


mosoo 


IM m 4A 


mi 01 -15 
M7 M " 


HJ 83 30 


H7 m « 

147 25 45 

147 :i4 w 
147 -a IS 


147 BO 1X1 


147 16 46 



m" 


hr.m 


■nilg! 


".Si.-:, 


85 




























A> 


























.1. 














!f„.™ 


« 


If 








v.-i-vwi^Vini 




1 «- 






S6 


..T-.-. 


--.Hnrt 






, y^n, 


t>k. sh. 


Volcanfe 












'"■"■ 


r».rt..>. 


RedrlBy... 


















































»:'! 


"-h.°: 


■ " 


l,r. m.... 


... Ulatom 


■jj.'4' 


c<>.A.and 


...j lU-idftj-... 


l.r. m. hh 


«.. RiKlclar... 





l.r. m. .* 


;:: nii:^^::: 



BULLETIN 55, UNITED STATES NATIONAL MUSEUM. 

AbHrat^ of the. offidnl reconl of aoandingt — Continued. 

MIDWAY leLANOS TO OUAM-Contlnuea. 

CI»nulero[ r„„ 



: 13 1» W 

.1 IS u on 

.1 14 (M DO 



Hfi « 45 4,.'v 

14a M 30 4!-'it 

116 M 4.^ S.W, 

147 N 45 A.f.\ 

147 20 45 I 3,81 

147 3H 45 I l.H' 

147 40 45 l.lil 

147 «l 15 I.K 



No (peel men. 



147 1H4'^ I 'J,4( 
le 5B 30 ' a|» 



IS 31 15 i.fM 

W ai 46 ;i, 178 T» . 

I8U7 30 l',743 '. 



I m. <lk. ■. nh.l 
li bk!*initKy,' 



'.'%,. 



. IS 11 l« 

.1 15 01 80 

14 53 0t 

.1 15 17 <K 

.1 15 15 00 i ' 

. 15 11 DO : 

. 15 I» DO . 

. 15 14 M 



L. nni) mnbigerliu 
I.' and ReilrlB]-... 



OCEANOGRAPHY OF THK PACIKIO. 



87 



Abstract of the official record of soHiuUnga — (/ontinued. 
MIDWAY ISLANDS TO GUAM— (Oiitiiiuecl. 






Date. 



lo99> 
£29 Julv 8 

630 uo... 

d3l «1o . . . 



Latitude 
north. 



o I n 

15 4<> 00 
i:> 4« 00 
15 4(> 00 



632 '....do... 15 43 00 



683 
6U 



...do.., 
do.. 



635 do... 

636 do... 

637 do... 

638 JillT 4 

639 1 do... 

640 I do... 



Ml . 

612 . 

I 

613 . 

&M I, 
645 I., 



.do 
.do 

.do 
.do 
.do 



15 19 00 
15 10 00 
15 00 00 
14 51 00 
14 41 00 
14 32 00 
14 22 00 
14 12 00 

; 14 04 00 
I 13 54 00 

; 18 45 00 
> 13 39 00 
i 13 38 00 



6460 do... 

617 ' do... 

648 do... 

649 ....do... 

650 ....do... 

651 do... 

6.'i2 do... 

653 Julv 5 

651 do... 

656 ....do... 
^\ ....do... 

657 ....do... 

668 do ... 

659 do... 



660 
661 



— do ... 
— do... 



13 37 00 
13 32 00 
18 '20 00 
13 21 00 
13 16 00 
13 10 00 
13 05 00 
18 17 30 
13 18 30 
18 IK 00 
13 18 00 
13 18 00 
13 18 00 
13 18 00 
13 05 00 
13 11 30 



662 !....do...; 13 13 25 

I 



^^.gir»-Depth. 



TemiH-Tjitures 
!sur- 



Alr. 



// 



147 49 30 
147 29 15 
147 14 30 



Fath- 
om*. 
3,302 
2.339 
2. 253 



face. 



Bot- 
tom. 



Charifioterof 
lx)ttoni. 



I>ep<Mit. 



RemarkK. 



83 
82 
81 



o 


o 


81 




83 


35 


81 





147 04 50 2.559 83 



146 16 'M 
146 15 15 
146 14 15 
146 U 08 
146 06 00 
146 02 00 
145 57 15 



2.052 
2.1M 
2.285 
2.360 
2. ;>52 
2.342 
2 297 
145 52 40 i 2, 238 



145 48 00 
145 43 30 

145 38 45 
145 29 00 
145 16 00 

145 05 00 
145 02 00 
144 59 00 
144 57 00 
144 M 00 
144 52 00 

144 50 00 

145 07 00 
144 53 00 
144 51 00 
144 49 00 
144 48 00 
1 14 47 30 
144 47 15 
144 41 00 
144 32 00 

144 32 30 



87 
83 
83 
82 
82 
81 
80 
81 



84 

85 
85 
K5 
84 
M 
84 
84 
83 



br. 
br. 
fn. 



35.3 br. III. bk.8 



35 



35 



35 



35 



2, 187 80 , K\ 



2,014 82 



1.757 
1,48;) 
1.102 

648 
605 ! 
?20 
762 
768 I 
907 
998 
1,137 , 
579 
480 
404 
801 
208 
8.'> 
709 
812 



H4 



85 



35 
35 



br. 
bk 
bk 
br. 
bk 
bk 
bk 
br. 
1 
bk 
br. 



in Kedclay... 

m do I 

CO. M UlobiKcrina 

ooze. 
Volcanic 

mud. 



m. bk.H . 

>. CO. H.. 
H.CO. ».. 

m.bk.M . 

H. CO. » . . 

8. br. m . 
8. br. m . 
m. fn. 
»k. 8. 

8. CO, 8 . . 

m. bk.8 . 



'M\ 



39.6 



81 

82 85 

83 i 86 

80 86 
80 I 85 

80 85 

80 85 

80 81 

80 85 

79 84 

80 84 

81 , W 

81 I M I 

82 85 I 

82 85 

82 85 i 

82 85 

84 85 

85 88 .37.2 



37 



36 



1,260 83 ' 88 



CO. 8, bk. 8 



.do . 
.do ., 
.do . 
.do ., 
.do. 
.do . . 
.do ., 
.do .. 



' do ' 

Globigeriiia 
ooze. 

• • • • •VA"' • • • • • 



CO. 8. 



CO. 
CO. 

fn. 
fn. 
fn. 

CO. 

fn. 



8 

H 

CO. H 

C(). H 

vA/« n • • » « < 

8, bk. 8... 

s 

CO. 8 



Globigerina 
ooze. 

do 

do 

do 

do 

(i«) 

do 

do 

do 



No specimen. 



CO. 8 (rlobigerina ' 

i ooze. 



Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 



Gl'A.M TO LIZON. 



663 
6M 

662^ 

666 
667 
668 
669 
670 

671 
672 

673 
674 

675 

676 
677 

678 

679 

680 



July 7 
no . . . 

....do... 

do ... 

do... 

JulT 8 
....do... 
do... 

do... 

do... 

....do ... 
— do... 

do... 

....do ... 
do . . . 

do . . . 

....do ... 

....do ... 



13 -26 30 
13 27 00 

13 27 00 
13 27 00 
13 '27 30 
13 27 ;» 
13 '28 00 
13 '28 00 

13 28 00 

13 '28 00 

13 '28 -20 
13 *28 30 

13 29 00 

13 29 00 
13 29 00 

18 80 30 

18 81 00 

13 82 30 



144 36 30 
144 35 00 

144 '25 45 
144 '£,\ :)0 
144 13 15 
' 144 10 30 
144 00 00 
143 57 15 

\ 143 54 45 
! 143 52 30 

143 42 45 
143 40 '20 



I 



143 '27 15 
143 '22 15 

113 11 30 

143 09 00 

142 57 30 



457 
1.016 

1.652 
1.693 
•2.009 
2.094 
1.696 
1.376 

1.415 
1,820 

1,967 
1,862 



143 *29 00 2,007 



1,811 
1.946 

1,883 

•2,310 

•2,010 



M3 
83 

82 
81 
79 
81 
82 
82 

82 
KJ 

82 
82 

86 

8M 
84 

84 

84 

84 



I 



80 

85 

84 
84 
84 
84 
83 
83 

83 
83 

K\ 

85 

85 

8<) 
86 

86 

85 

85 



35.2 



35. 2 



35 



co.8.8h.bk.8. Coral Hand. 
CO. 8. wh. 8.. I Volcanic 
' mud. 

yl. m. CO, a do 

CO. 8. bk. 8 do 



I)k. 8 1 Volcanic 

I mud. 

co.8. bk. 8 do 

br.m.bk.and do 

CO. 8. 

lt.br.m.bk.8 do 

yl. bro, m do 

bk.8. 
yl. bn>. ni do 

bk..M. 



No specimen. 
Do. 
Do. 



35.2 



Volcanic 
mud. 

> ■ • ■ * vl* J • • • • < 



Do. 



a Scmndlngi 646 to 662 taken in vicinity of 
of Guam. 



yl.br. 111. fn. 

bk.8p. 
br. in. in. bk. 

8p. 

br. in.fn.bk. 

8p. , 

br.ni.lnva.. d«) Fine elaas: 

. much man- 

I K&ucNe. 

Porf Turalofo, thence to San Luis <l'Apra Harbor, Island 



38 



BULLETIN 56, UNITED STATES NATIONAL MUSEUM. 



AbKtract of the official record of soundings — Continaed. 
(iUAM TO LUZON— Continued. 



%6 

GO 



681 
682 
683 

GM 
685 
686 
687 
688 

689 
690 
691 

692 
693 
694 
696 
696 
697 



Date. 



1899. 
July 8 

ao ... 

do ... 

• • • • ^Av^ » • • 

July 9 

do ... 

....do ... 
do ... 



....do ... 


13 32 00 


....do ... 


13 33 30 


....do ... 


13 34 00 



do .. 

....do ., 
....do .. 

do .. 

do .. 

do .. 



698 ....do 



699 
700 
701 
702 
708 
704 
706 
706 
707 
708 
709 
710 
711 
712 
713 
714 
716 

716 

717 

718 

719 
720 
721 
722 
?28 
724 
726 
726 
727 

728 I 

729 ! 
780 ! 
731 I 
782 
733 
734 
735 
786 
737 
738 

739 
740 
741 
742 
743 

744 
745 
746 



do ... 

July 10 

• • • •^Jv^ • • • 

j...do... 

do ... 

do ... 

do ... 

do... 

do ... 

....do ... 

• « • • VA\^ • • ■ 

do ... 

do ... 

July 11 

oo ... 

do ... 

do 

do... 

do... 

do ... 

do... 

do... 

— do ... 
do ... 

July 12 
....do ... 

do ... 

do ... 

do... 

do ... 

....do ... 

do ... 

do ... 

do ... 

July 13 
— do ... 

do ... 

do ... 

— do... 
do ... 

do... 

do ... 

— do ... 

do ... 

July 14 

— do .. . 

do ... 

do ... 



13 35 30 
13 36 00 
13 37 30 
13 38 00 
13 40 00 
13 40 30 
13 43 00 
13 43 00 
13 46 00 
13 46 00 
13 49 00 
13 49 30 
13 52 00 
13 ^ 30 
13 56 00 

13 58 00 

14 00 00 
14 01 30 
14 02 00 
14 03 00 
14 04 00 
14 (M 00 
14 06 00 
14 08 00 

14 08 00 

14 10 00 

14 10 00 

14 12 00 
14 13 30 
14 14 00 
14 15 30 
14 17 00 
14 17 30 
14 19 00 
14 19 30 
14 21 00 
14 '23 00 
14 24 00 
14 25 30 
14 27 00 
14 28 UO 
14 28 ;w 
14 29 00 
14 30 00 
14 31 00 
14 33 00 
14 34 00 

14 33 00 
14 32 00 
14 30 30 
14 29 00 
•14 28 00 

14 26 30 
14 25 00 
14 24 (K) 



Latitude 
north. 



o / // 

13 33 00 
13 3(; 30 
13 '28 30 

I 13 '^ 30 
13 :{0 00 

! 13 30 30 
13 31 00 ' 
13 31 '30 



LoDKitudi' 
eawt. ' 



o / // 

142 M 30 
1 42 55 30 
142 55 30 

142 52 15 
142 40 45 
142 37 20 
142 33 45 
142 30 15 

142 '26 45 
142 15 15 
142 12 00 

142 00 30 
141 57 30 
141 47 00 
141 44 15 
141 34 00 
141 32 15 
141 '20 45 
141 18 15 
141 08 00 
141 05 15 
140 55 15 
140 52 45 
140 43 15 
140 33 15 
140 '2A 15 
140 13 15 
140 03 15 
139 52 45 
139 50 30 
139 45 '20 
139 40 45 
139 38 15 
139 28 30 
139 17 45* 



Depth, 



Fath- 
2.(M8 



139 0:{ 45 

139 02 UU 

138 64 45 
138 47 30 
188 45 45 
138 38 45 
138 31 30 
138 '29 30 
138 '23 15 
138 -21 00 
138 13 30 
138 04 00 
137 55 00 
137 45 45 
137 3(*) 30 
137 '27 45 
137 '25 00 
137 '21 10 
137 15 30 
137 05 45 
136 5(> 45 
136 48 00 

136 40 10 
136 30 15 
136 20 00 
VM'> 10 30 
136 00 15 

13r> 50 30 
i:V> 40 'M) 
1:J5 31 00 



139 14 45 2 



Temperatures. 



Air.' 



8ur- 



Bot- 



faee. torn 

I 



650 
319 

514 
009 
686 
553 
346 

569 
863 
841 



82 
82 
83 

83 
83 
82 
82 
83 

82 
84 
83 



I 



84 
84 

84 
85 

m 

85 
85 

85 
85 
85 



(Character of 
bottom. 



36.6 
I I 

br.m.fn.bk. I Kcdclay... 

! np, ' 

I br. m do 

I 35.4 





35.3* 


bk.and wh. 

R. lava. 
wh.H. hk.itp . 


Globigerina 

(X>ze. 
do 


yl.m. andN.. 


Globigerina 

OOKfe 


. 












... * • 
36 






1 



! br.m 



35.2 yl.m.H., 



I Red clay 
do ... 



br. in ; Red clay 

br. m ' do ... 



br. ni 

br. m 

br. m. fn.Hp 



Red clay 

do... 

do... 



br. m.crB.8p.| Red clay 
yl.bro.m — do... 



705 
374 
519 
476 
605 
839 
596 
638 
959 
797 
704 
761 
782 
568 
477 
477 
677 
r)02 
652 
870 

862 
735 
907 
145 
118 

879 
617 

7S8 



82 
81 
81 
81 
80 
82 
82 
82 

84 

8:) 

86 
82 
79 
79 
82 
80 
82 
79 
83 



85 

85 

85 

84 

84 

84 

84 

84 

85 

85 

85 

84 

84 

84 

84 

Si 

84 

84. 

85 

85 



67.6 



67 
67 



br. m. fn. and Red clay 

crs. 8p. 
br. m. in. bk. - do . . . 

xp. ' 
br.m.fn.bk. I do... 

Hp. I 

br. m. fn.Tik. ' do... 

Kp. 
hd. c 



br.m.fn.sp.. Red clay 
br. m : do.. 



br. m. hd. c . 
br. m. hd.c. 
br. m.hd.c . 



Red clay. 

do... 

do... 



br. m Red clay 

br.m I do.. 

br.m do.. 

br.m do.. 



5 



I br. m.bk.sp.i Red clay. 

l)r. ni.bk.Rp do... 

br. ni.bk.Rp do... 

br.m i do... 



83 


84 


82 


84 


81 


83 


77 


83 


77 


83 


82 


83 


81 


HA 


SJ 


84 



br. and yl. 
m.andc. 

br. m 

br. c 



.do 

.do 
.do 




gy.KU.m I Red clay... 

bl.gn.Ki j Diatom 

i (H)ze. 

ST. RTi.m ' do 

br. m I RtHl clay. . . 

br.gn.m \ Diatom 

■ ooze. 



Imcn. 



Do. 

Do. 

Do. 

Manganese. 



No specimen. 



Do. 
Do. 
Do. 
Do. 
Do. 



Do. 
Do. 
Do. 
Do. 
Do. 



Do. 



Do. 
Do. 

Do. 
Do. 



Do. 
Do. 



Do. 



Do. 
Do. 



Do. 



Do. 



OnBANOORAPHT OF THE PACIFIC. 
Abitrael of the o^euiJ record nf»onnilingii — Continued. 

OUAM TO Lt-'EON— I'^JHUnuiMl. 



747 JulT 

748 ....do. 



...do. 



I«Utad« LonKttode'i^-.t, 



I Ti-mpcratunw. | 



133 17 00 ' 2,eNN 



30 'JO I.'' ' 3, 237 . 



. UlHtU 



bk.iiii. 
Ill k. III. 



. niatom*. 



« I'm 



m.. 


.. R^STikr... 


1 *; 




.. lu-i'j-iij-... 



:» W UO 1 3, ISO : 



BDLLETtN 65, UNITED STATES NATIONAL MUBEUM. 
AbMraet of the official rfcord oftotmdingt — Continued. 

GUAM TO LUZON— Con tin uwl. 
I I Tempemturen. 

■ix. OBL ''*P"'' ...Isur- lk.^ (mllom. "-P" 



Julr Vt 



< *« W 3R.U 



1::: 


'tii 


.do... 


IB as 30 


























X' 

























































aw M 


K7 






































S3U 


H< 


8e 


























rrt 


" 






















"" 







. br.m. Biiili! 



Bny, Cue 



LVZOS TO GITAM. 



lA 19 15 Xa V 



. 1.1 Yi -ID I 12S 2.' 



.JS40 30 ■i,«» I HI . M 

isssoao I i.i« w , M 

114(6 III a.Wt-'i Kl l)H ' 



. IS K l-S 124 44 4!> I a.3 
. IB 01 00 l:t4 B3 «0 . S,a 
. IB 19 00 l:!B04 2U i V.9 



OCEANOGBAPHY OF THE PACIFIC. 

Abtlraei of the official record 0/ eoandingt — Continned. 

LCZON TO (II'AM— ('onllnucd. 

remperatares, ; " 1 



...do. 
."."So' 



...do. 
...do. 
...do. 



l-!6 10 « 

via 19 11 



I-JM 18 IB 3.11b I 



br. m Ited rlaT.. 

. br.iu do... 

br.m [ do.... 



14UaO l«ts?30 3,341! . 

1 128 60 30 3,1W I 

I 129 Ul IS 1I.»H I 

I VJS-Ji -to 3, IN . 

I 12BST30 2.7H I 

I IL-BAOOO 2.HA I 



14 3N 00 131 03 u: 



bl lA 131 M -K I S.Oa 



17 IS 13( -.13 4R I.K'iO I 



4 23 00 

.4 41130 
14 12«> 
'.4MII0 
.4 IT 00 






Rj-.m.ands 


<iloblt^tlD■ 


'jj-'i 


brim":::: 

lir.m 

br.m 




3.1. fl 


br.m 


'^^ 


,^:*. 


i;!--.™:::;:: 


'r'r 


iir.m Hiiviny . 
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EXPLANATION OF PLATES. 

Plate I. 

Fig. 1. Station 385. 720 fathoms. Coarse Globigerina Ooze. 

Orbulina unit^erm d'Orbigny, Globigerina conglobata Brady, Sphseroidina bullmde$ 
d'Orbigny, Cmideina nitida d'Orbigny, PulvinuUna menardii d'Orbigny, 
P. tumula Brady, P. micheliana d'Orbigny. 
Magnified 15 diameters. 
Fig. 2. Station 385. 720 fathoms. Fine (Tlobigerina Ooze. 

Mostly Globigerina bulloides d'Orbigny, with fragments of Orbulina unirerM 

d*Orbigny. 
Magnified 15 diameters. 

Plate II. 

Fig. 1. Station 645. 1,102 fathoms. 

Silicons casts of foraminifera, after treatment witli hydrochloric acid. 

Magnitie<l 15 diameters. 
Fig. 2. Red Clay Sediment. 

Manganese concretions, volcanic sand, crystals of phillipsite, tooth from the 
lingual ribbon of a mollusk. 

Magnified 15 diameters. 

Plate III. 

Fig. 1. Station 688. 1,346 fathoms. 

Manganese-iron conc^retions. 

Magnified 15 diameters. 
Fig. 2. Station 338. 2,128 fathoms. 

Stellate crystals and apherules of phillipsite. 

Magnified 15 diameters. 

Plate IV. 

Fig. 1. Station 670. 1,376 fathoms. 

Dark brown, transhurent glass, from volcanic nmd. 

Magnified 15 diameters. 
Fig. 2. Station 995. 2,091 fathoms. 

Filamentous, colorlew volcanic glass. 

Magnified 15 diameters. 

Plate V. 

Fig. 1. Station 746. 2,788 fathoms. Diatom Ooze. 
Co«cino<U^cu8 rex Wallich. 
Magnified 15 diameters. (51 
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Fig. 2. Station 746. 2,788 fathoms. Diatom Ooze. 

Segment of valve of Coscinodmrus rex Wallich. 

Magnified i80 diameters. 
Fig. 3. Station 746. 2,788 fathoms. Diatom Ooze. 

Portion of band connecting the valves of 0)8ciiiodiscus rex Wallich. 

Magnified 180 diameters. 

Plate VI. 
Diagram of the surv^ey. 

Plate VII. 
Track chart, Hawaiian Islands to Midway Islands. 

Plate VIII. 
Contour chart, Hawaiian Islands to Midway Islands. 

Plate IX. 
Track chart, Midway Islands to Guam. 

Plate X. 
Contour chart, Midway Islands to Ciuam. 

Plate XI. 
Track chart, (Tuam to Luzon. 

Plate XII. 
Contour chart, Guam to Luzon. 

Plate XIII. 
Track chart, Guam to Yokoliama. 

Plate XIV 
Contour chart, (xuam to Yokohama. 
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